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ADVERTISEMENT. 


> 


X  H  E  confideratlon  of  Sir  William  Jones,  as  a  man  of 
Genius,  his  uncommon  proficience  in  general  learning,  and 
his  unrivalled  attainments  in  the  learning  of  the  Eaft, 
having  unitedly  called  for  an  Edition  of  his  Works,  thefe 
Volumes  are  added  to  make  them  complete. 

The  PuBLiCK  need  not  be  told,  that  to  him  the  Asiatick 
Society  owes  its  exiftence;  and,  as  it  was  conftituted 
under  his  aufpices,  fo,  to  his  fuperintendance  it  is  indebt- 
ed for  the  celebrity  it  now  enjoys,  and  the  incalculable 
advantages  it  cannot  fail  to  confer.  Exclulively  of  the 
Papers  which  were  delivered  by  the  President  in  it,  there 
is  more  than  reafon  to  fuppofe,  many  others  were  indebted 
to  his  pen ;  and  as  the  greateft  part  of  thefe  papers  were  pro- 
duced whilft  he  continued  to  prefide,  they  in  a  fpecial  man- 
ner are  appropriate  to  him.  At  leaft,  thus  far  they  certainly 
are,  as  afcertaining  the  extent  which  he  witnefled  of  his  own 
inftitution,  and  what  it  drew  from  his  influence  and  perfonal 
exertions,  in  conjunction  with  the  Members  who  placed  him 
at  their  head. 

Under  this  impreflion,  the  Purchafers  of  the  Works  of 
this  ineftimable  Man,  will  confider  the  fubfequent  Volumes 
as  a  neceflary  Addition. 
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INTRODUCTION. 


If  this  jirjl  Publication  of  the  Asiatick  Society  Jbould  not  anfwer  thofe 
expedlations  which  may  have  been  hajiily  formed  by  the  learned  in  Europe, 
they  will  be  candid  enough  to  confider  the  difadvantages  which  mufl  naturally 
have  attended  its  inftitution,  and  retarded  its  progrefs.  A  mere  man  of 
letters,  retired  from  the  world,  and  allotting  his  whole  time  to  philofophical  or 
literary  purfuits,  is  a  charaSler  unknown  among  Europeans  refident  in  India, 
where  every  individual  is  a  man  of  bufinefs  in  the  civil  or  military  fiate,  and 
conflantly  occupied  either  in  the  qfairs  of  government,  in  the  adminijiration  of 
jujiice,  in  fome  department  of  revenue  or  commerce,  or  in  one  of  the  liberal 
profejions.  Very  fexv  hours,  therefore,  in  the  day  or  night,  can  be  referved 
for  any  fludy,  that  has  no  immediate  connexion  with  bufmefs,  even  by  thofe 
who  are  moji  habituated  to  mental  application :  and  it  is  impofjible  to  preferve 
health  in  Bengal  without  regular  exercife  and  feafonable  relaxation  of  mind; 
not  to  infifl  that,  in  the  opinion  of  an  illuflrious  Roman,  "  No  one  can  be  f aid 
"  to  enjoy  liberty,  xvho  has  not  fometimes  the  privilege  of  doing  nothing." 
All  employments,  hoxvcver,  in  all  countries,  afford  fome  intervals  of  leifure  ; 
and  there  is  an  active  fpirit  in  European  i?iinds,  xvhich  no  climate,  or  fitu- 
ation  in  life,  can  xvholly  nprefs,  zvhich  jupfies  the  ancient  notion,  that  a 
change  of  toil  is  a  fpecies  of  repofc  ;  and  xvhich  feems  to  confider  nothin«- 
done  or  learned,  while  any  thing  remains  unperformed  or  unknown.  Several 
Englillimen,  therefore,  who  refided  in  a  country,  every  part  of  xvhich  abounds 
in  objects  of  curious  and  ufeful  fpeculation,  concurred  in  opinion,  that  a  So- 
ciety injlituted  at  Calcutta,  on  the  plan  of  thofe  ejiablijhed  in  the  principal 
cities  of  Europe,  might  pojibly  be  the  ineans  of  concentrating  all  the  valuable 

B  knowledge 


2  THE  INTRODUCTION. 

knoidedgc  ivhich  might  occafionally  be  attained  in  Afia  ;  or  of  preferving  at 
leajl  many  little  tra£ls  and  e/Jays,  the  zvritcrs  of  which  might  not  think  them 
of  Jujjicient  importance  for  feparate  publication.  The  Asiatick  Society 
xvas  accordingly  formed  on  the  i  gtb  of  ]a.nu2Lry,  1784,  by  thofe  Gentlemen 
xvhofe  Jiames  are  diftinguifJ?ed  by  afteriJJiS  in  the  Lift  of  Members  at  the  end 
of  this  Book  ;  and  ample  materials  have  already  been  colleSled  for  two  large 
volumes  on  a  variety  of  new  and  interejiing  fubj e£is .  By  this  Publication  the 
hiftitution  may  be  confidered  as  having  taken  root :  but  the  plant  zvill flouriflo 
or  fade,  according  as  the  a£livity  or  rcmifnefs  of  the  Me77ibers  and  their  cor- 
7-efpondents  fJjall  promote  or  obftruSt  its  grozuth.  It  willflourifJo,  if  jiatural- 
ifls,  chymifts,  antiquaries,  philologers,  and  men  offcietice,  in  different  parts  of 
Afia,  will  commit  their  obfervations  to  zvriting,  and  fend  the^n  to  the  Prefix 
dent  or  the  Secretary  at  Calcutta  ;  it  will  languifl?,  if  fuch  communications 
fjjall  be  long  intermitted  ;  arid  it  zcill  die  away,  if  they  fJjall  etitirely  ceafe  : 
for  it  is  morally  itnpojjible  that  a  fezv  men,  zv  hat  ever  be  their  zeal,  who  have 
great  publick  duties  to  difcharge,  and  difficult  private  Jludies  conneSled  with 
thofe  duties,  can  f up  port  fuch  an  eftablijhment  zvithout  the  mojt  afjiduous  and 
eager  auxiliaries. 

Before  xve  proceed  to  give  afjort  hijlory  of  the  injiitution,  it  may  be  proper 
to  declare,  that  the  Society  will  pafs  no  decifion,  in  their  colledive  capacity, 
on  any  point  of  literature  or  philofophy  ;  but  that  the  ztr iters  of  fuch  differ- 
tatiotis,  as  they  Jhall  think  zvorthy  to  be  publifl.^ed  from  time  to  time,  mujl 
hold  themfelves  ijjdividually  refponfble  for  their  ozvn  opinions  ;  a  declaration 
zvhich  is  conformable,  zve  believe,  to  the  praSlice  offimilar  Societies  in  Europe. 

It  having  been  refolved  to  follozv,  as  itearly  as  poffible,  the  plan  of  the 
Royal  Society  at  London,  of  which  the  King  is  Patron,  it  zvas  agreed,  at 
the  firjl  regular  meeting,  that  the  Letter  here  exhibited  fjould  befent  to  the 
Governor  General  and  Council,  as  the  Executive  Power  in  the  Company's 
territories :  and  their  anfwer,  zvhich  is  alfo  fubjoined,  zvas  received  in  the 
courfe  of  the  next  month. 

-  TO 


TO  THE 

Honourable  WARREN  HASTINGS,  Esquire, 

Governor  General,  Prejident ; 

EDWARD  WHELER,  JOHN  MACPHERSON, 

And  JOHN  STABLES,  Esquires, 

Members  of  the  Counci/  of  ¥okt  William  in  Bengal. 


Honourable  Sir  and  Gentlemen, 

J\.  SOCIETY,  of  which  we  are  members,  having  been  inftituted  for  the 
purpofe  of  enquiring  into  the  Hiftory,  civil  and  natural,  the  Antiquities, 
Arts,  Sciences,  and  Literature  of  y^Jta,  we  are  defirous  that  you  will  honour 
us  with  accepting  the  title  of  our  Patrons,  and  requeft  you  to  confider  this 
application  as  a  token  of  the  great  refpedt  with  which  we  are, 

Honourable  Sir  and  Gentlemen, 
Your  moft  obedient. 

And  moft  humble  fervants, 
JOHN  HYDE, 
WILLIAM  JONES, 
JOHN  CARNAC, 
DAVID  ANDERSON, 
WILLIAM  CHAMBERS, 
FRANCIS  GLADWIN, 
JONATHAN  DUNCAN, 
THOMAS  LAW, 
CHARLES  WILKINS, 
JOHN  DAVID  PATERSON. 
CHARLES  CHAPMAN, 
CHARLES  HAMILTON, 
GEORGE  HILARO  BARLOW. 

Calcutta^  Jan.  22,  1784. 
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THE  ANSJVER. 


Gentlemen, 

W  E  very  much  approve  and  applaud  your  endeavours  to  promote  the 
extenfion  of  knowledge  by  the  means  which  your  local  advantages  afford 
you  in  a  degree,  perhaps,  exceeding  thofe  of  any  part  of  the  globe  ;  and  we 
derive  great  hopes  of  your  attainment  of  fo  important  an  end,  from  our 
perfonal  knowledge  of  the  abilities  and  talents  of  the  Gentlemen  whofe 
names  we  read  in  the  fubfcription  to  your  addrefs. 

We  accept  the  title  you  have  been  defirous  of  conferring  upon  us  of 
Patrons  to  your  Society,  and  fhall  be  happy  to  avail  ourfelves  of  any  occa- 
fion  that  may  occur  of  contributing  to  its  fuccefs. 

We  are,  Gentlemen, 

Your  moft  obedient  humble  fervants, 

WARREN  HASTINGS, 
EDWARD  WHELER, 
JOHN  MACPHERSON, 
JOHN  STABLES. 


Mr.  Hastings  therefore  appeared,  as  Governor  General,  among  the 
Patrons  of  the  new  Society  ;  but  hefeemed,  in  his  private  Jlation,  as  the  frji 
liberal  promoter  ofufeful  knowledge  in  Bengal,  ajid,  efpecially  as  the  great  en- 
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courager  of  Perfian  and  Sanfcrit  literature,  to  deferve  a  particular  ?nark  of 
diJiinSlion  j  and  he  ivas  accordingly  requejledt  in  a  Jhort  letter,  to  accept  the 
title  o/'Prefident.  It  was,  indeed,  much  doubted  whether  he  would  accept  any 
office,  the  duties  of  which  he  could  not  have  leifure  to  fulfil ;  but  an  offer  of  the 
honorary  title  was  intended  as  a  tribute  of  refpeB,  which  the  occafon  feemed  to 
demand,  and  which  could  not  have  been  omitted  without  an  appearance  of  in'- 
attention  to  his  dijiinguijhed  merit.     His  anfwer  is  alfo  annexed. 


Gentlemen, 

A  AM  highly  fenfible  of  the  honour  which  you  have  been  pleafed  to  con- 
fer upon  me,  in  nominating  me  to  be  the  Prefident  of  your  Society ;  and  I 
hope  you  will  both  admit  and  approve  the  motives  which  impel  me  to  de- 
cline it. 

From  an  early  conviftion  of  the  utility  of  the  inftitution,  it  was  my 
anxious  wifh  that  I  might  be,  by  whatever  means,  inftrumental  in  promot-^ 
ing  the  fuccefs  of  it ;  but  not  in  the  mode  which  you  have  propofed, 
which,  I  fear,  would  rather  prove,  if  of  any  effedt,  an  incumbrance  on  it. 

I  have  not  the  leifure  requifite  to  difcharge  the  fiindlions  of  fuch  a  fta- 
tion  :  nor,  if  I  diti  poflefs  it,  would  it  be  confident  with  the  pride  which 
every  man  may  be  allowed  to  avow  in  the  purfuit  or  fupport  of  the  objedls 
of  his  perfonal  credit,  to  accept  the  firft  ftation  in  a  department,  in  which 
the  fuperior  talents  of  my  immediate  followers  in  it  would  fhine  with  a 
luftre,  from  which  mine  muft  fuffer  much  in  the  comparifon  ;  and  to  {land 
in  fo  confpicuous  a  point  of  view  the  only  ineffecfiive  member  of  a  body 
which  is  yet  in  its  infancy,  and  compofed  of  members  with  whofe  abilities 
I  am,  and  have  long  been,  in  the  habits  of  intimate  communication,  and 
know  them  to  be  all  eminently  qualified  to  fill  their  refpedlive  parts  in  it. 

On 
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On  thefe  grounds  I  requeft  your  permiflion  to  decline  the  offer  which 
you  have  done  me  the  honour  to  make  to  me,  and  to  yield  my  pretenfions 
to  the  Gentleman  whofe  genius  planned  the  inftitution,  and  is  moft  capable 
of  conduding  it  to  the  attainment  of  the  great  and  fplendid  purpofes  of  its 
formation. 

I,  at  the  fame  time,  earneftly  folicit  your  acceptance  of  fervices  in  any 
way  in  which  they  can  be,  and  I  hope  that  they  may  be,  rendered  ufeful  to 
your  refearches. 

I  have  the  honour  to  be.  Gentlemen, 

Your  moft  obedient, 

And  moft  humble  fervant. 

Fort  William,  WARREN  HASTINGS. 

Jan.  30,  1784. 


On  the  receipt  of  this  letter.  Sir  William  Jones  was  nominated  Preji- 
dent  of  the  Society  j  and,  at  their  next  meeting,  he  delivered  the  following 
Difcourfe  : 

A  DISCOURSE  ON  THE  INSTITUTION  OF  A  SOCIETY  FOR 
INQUIRING  INTO  THE  HISTORY,  CIVIL  AND  NATURAL, 
THE  ANTIQUITIES,  ARTS,  SCIENCES,  AND  LITERATURE 
OF  ASIA.  See  the  Works  of  Sir  William  Jones,  Vol.  I.  p.  1. 


I. 

A  DISSERTATION  ON  THE  ORTHOGRAPHY   OF  ASIATICK   WORDS 
IN   ROMAN  LETTERS.  See  the  Works  of  Sir  William  Jones,  Vol  I.  p.  175. 


II. 

ASTRONOMICAL  OBSERVATIONS  IN  FORT  WILLIAM,  AND  BETWEEN 

MADRAS  AND  CALCUTTA ; 

By  COLONEL  THOMAS  D.  PEJRSE, 

Commandant  of  the  Artilkr'^,  and  Second  in  Command  of  the  Bengal  Army 

1  BEG  leave  to  communicate  to  the  Society  fome  aftronomical  obfervations  which 
I  made  at  different  times  in  Fort  William. 

The  clock  I  ufed  from  December,  1775,  was  made  by  EUicot :  it  beats  dead  fe- 
conds  :  there  is  one  hand  for  minutes,  and  the  hours  revolve  with  the  plate  fixed  to 
the  hour  wheel. 

The  pendulum  can  be  lengthened,  without  ftopping  the  clock,  by  means  of  a 
fcrew,  which  fupports  the  fpring  by  which  the  pendulum  hangs.  And  the  pen- 
dulum is  defcribed  in  the  47th  volume  of  the  Philofophical  Tranfadlions,  p.  479. 
The  clock-cafe  is  firmly  fcrewed  to  the  wall.  The  tranfit  inftrument  was  made  by 
SissON  ;  it  is  four  feet  long,  and  has  a  double  obje£l  glafs.  This  is  fupported  by 
two  iron  bars,  which  are  joined  to  a  fquare  frame,  that  lies  two  feet  under  the  floor, 
buried  in  brick  work. 

The  upright  bars  are  protected  by  a  cafe  of  wood,  which  is  fixed  to  the  houfe, 
without  touching  them  in  any  part. 

At  firft  I  ufed  the  cornice  of  the  Commandant's  houfe  to  adjuft  by  ;  but  after- 
wards a  Aider,  with  a  flit  in  it,  was  put  up  in  the  area  of  the  fort,  near  the  fame 
place,  behind  which  I  could  place  a  light  to  adjuft  with  by  night.  There  was 
another  objed:  alfo  to  the  fouth,  about  1500  yards  off,  which  I  could  ufe  by  day  ; 
and  both  thefe  were  fixed  when  the  tranfits  by  telefcope,  and  equal  altitudes  agreed, 
and  were  examined  from  time  to  time. 

I  had 
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I  had  only  a  tolerably  good  Hadley's  quadrant  and  quickfilver,  till  December, 
1776,  when  I  was  lucky  enough  to  get  an  18  inch  land  quadrant,  made  by  Rams- 
den,  with  a  micrometer,  to  fubdivide  the  nonius.  This  inverts,  and  is  capable  of 
the  niceft  adjuftments.  My  firft  telefcope  was  an  i8  inch  refledor,  made  by 
Gregory. 

In  Auguft,  1777,  I  obtained  Mr.  Smith's  refraftor,  made  by  Dolland,  with 
a  triple  objed  glafs,  and  a  double  objed  glafs  micrometer.  And  I  made  a  polar  axis 
for  it  of  brafs  with  rack  work,  and  a  declination  circle  not  divided,  which  alfo  is 
racked  ;  to  which,  when  the  micrometer  was  ufed,  the  telefcope  was  fixed. 

I  likewife  communicate  obfervations  made  by  myfelf  chiefly,  and  by  Lieutenant 
CoLEBROKE  for  me,  to  afcertain  the  longitudes  and  latitudes  of  places  between 
Madras  and  Calcutta. 

Going  to  Madras  in  1782,  I  ufed  an  Hadley's  odant  and  quickfilver,  which  I 
Ihall  here  defcribe. 

The  odant  had  a  wooden  index.  I  feparated  the  part  which  carries  the  fpeculum 
from  the  arm  ;  then  fixed  it  into  a  lathe,  and  turned  it  on  its  own  centre  :  it  was 
three-tenths  of  an  inch  thick  ;  the  thicknefs  was  divided  into  three  parts,  and  then 
the  edge  was  turned  away  on  each  fide  ;  fo  that  the  whole  piece  of  wood  became 
like  three  wheels  of  different  diameters  joined  together  on  their  flat  furfaces,  and 
the  middle  one  was  the  biggeft  ;  that  below  was  the  next  in  fize  ;  and  the  upper 
one  was  the  Icaft,  and  only  equal  to  the  brafs  plate  on  which  the  fpeculum  was 
fcrewed. 

A  plate  of  brafs,  nearly  one-tenth  thick,  broad  enough  to  admit  of  a  hole  as  big 
as  the  under  circular  part  of  the  turned  wood,  and  to  afford  a  rim  of  half  an  inch 
broad,  was  then  fixed  into  the  lath,  and  had  a  hole  turned  in  it  of  that  fize  :  on  one 
fide  It  had  an  arm  as  broad  as  the  wooden  index  was. 

A  fecond  plate  of  the  fame  kind  was  alfo  prepared  ;  but  the  hole  was  larger, 
though  lefs  than  the  middle  part  of  the  turned  wood. 

The  turned  piece  was  then  fixed  to  the  odant  by  its  pin,  and  the  plate  with  the 
fmaller  hole  beneath  it.  As  they  fitted  very  nicely,  the  brafs  plate  turned  upon  the 
wood  round  the  centre  of  the  odant,  if  that  were  held  faft  ;  and  both  turned  on  the 
centre  pin  if  they  were  preffed  together. 

The  plate  with  the  large  hole  was  then  laid  above  the  turned  wood,  its  centre 
coinciding  with  the  common  centre :  the  wooden  arm  of  the  index  had  the  end 
neareft  the  centre  cut  away,  above  and  below,  equal  to  the  thicknefs  of  the  plates 

of 
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of  brafs :'  it  was  there  fixed  to  the  odtant  in  the  fame  manner  as  before  it  was  cut 
off  from  the  centre,  and  the  brafs  plates  were  drilled  and  rivctted  to  it. 

When  thefe  plates  were  prefled  together,  they  held  the  turned  piece  as  it  were 
in  a  vice ;  when  they  were  forced  afunder,  the  turned  piece  might  be  moved  inde- 
pendently ;  and  there  were  in  the  direction  of  the  radius  two  fcrews,  one  beyond 
the  fpeculum,  and  one  between  it  and  the  nonius,  for  the  purpofe :  they  had  button 
heads,  and  their  flianks  were  as  high  as  the  top  of  the  index  fpeculum. 

On  the  back  of  the  odant  there  was  a  fcrew  with  a  button  head  ;  the  thread  en- 
tered the  centre  pin,  and  the  fhoulder  preffed  upon  the  plate  which  keeps  that  pin 
in  its  place. 

The  back  fcrew  and  vice  fcrews  being  flacked,  the  index  fpeculum  was  brought 
parallel  to  the  horizon  glafs  ;  then  the  vice  fcrews  were  turned  to  join  the  fpeculum 
to  the  index,  as  before  the  alteration  was  made. 

To  extend  the  power  of  the  odlant  occafionally,  it  was  nicely  adjufted  :  then  the 
index  was  carried  to  90°,  and  there  fcrewed  to  the  limb.  Next  the  back  fcrew  of 
the  centre  pin  was  forced,  till  by  its  prefTure  the  fpeculum  piece  was  held  fafl :  after 
that,  the  vice  fcrews  being  flacked,  the  index  was  carried  back  to  0°,  and  there 
fcrewed  to  the  limb.  Whilft  it  was  in  this  pofition,  the  vice  fcrews  were  again 
turned,  which  fixed  the  fpeculum  piece  to  the  index,  and  then  the  back  fcrew 
being  flacked,  the  fpecuknn  followed  its  motions.  When  it  was  ufed,  the  index 
fhewed  the  angle  which  was  to  be  added  to  90°  for  the  angular  difliance. 

By  this  contrivance,  with  an  odlant,  I  could  take  angles  of  150^  ;  and  confe- 
quently  meridian  altitudes  as  far  as  75*^:  and  if  the  horizon  glafs  and  telefcope 
could  have  been  made  to  Aide  nearer  towards  the  centre,  it  would  have  been  in- 
creafed  flill  further. 

In  Ramsden's  new  quadrant  there  is  a  fcrew  to  adjuft  the  horizon  glafs,  and 
bring  it  parallel  to  the  other :  provided  the  index  fpeculum  is  perpendicular  to  the 
limb,  this  is  all  well ;  but  if  that  be  inclined,  as  foon  as  the  index  quits  o'^,  tliere 
will  be  an  error  in  the  angles  obferved.  I  found  it  fo  experimentally,  and  corredled 
my  quadrants  accordingly,  by  turning  the  horizon  glafs  round  its  own  axis  ;  then, 
having  adjufted  as  ufual,  the  error  fide-ways  was  corrected  by  moving  both  glafl'es, 
by  means  of  their  adjufting  fcrews,  and  dividing  the  error  between  them.  If,  when 
the  horizon  glafs  was  refl;orcd  to  its  proper  pofition,  there  lllli  was  a  hueral  error, 
the  operation  was  repeated,.  I  do  not  find  any  mention  of  this  in  any  of  the  in- 
ftruflions  for  ufing  Hadley's  inftruments  that  I  have  feeu. 

The  horizon  was  aiflficial,  invented  for  the  cccalion,   and  confifted  of  a  wooden 
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trough  about  half  inch  deep  (or  rather  more),  filled  nearly  with  quickfilver,  which 
ferved  to  float  a  plate  of  thick  glafs,  the  under  furface  of  which  had  been  unpolifhed 
and  blacked,  that  only  one  image  might  appear.  This  needs  not  any  adjuftment : 
the  only  requifite  is,  that  the  glafs  be  equally  thick  all  over,  and  fmooth  :  that  which 
was  ufed  was  a  part  of  a  very  large  looking  glafs,  that  had  been  broken  by  accident. 

The  watch  was  a  time-keeper,  by  Brooks  ank,  which  goes  whilft  it  is  wound 
up,  and  is  tolerably  good,  confidered  as  a  fale  watch  fent  to  India. 

The  telefcope  had  a  double  objed:  glafs,  with  a  brafs  ftand,  and  was  made  by 
Gregory:  it  magnifies  80  times,  but,  like  all  of  this  conftrudion,  that  I  have 
feen,  it  had  a  dark  fpeck  in  the  middle,  and  was  not  equally  good  in  the  whole 
field. 

In  the  way  back,  we  had  a  land  quadrant,  of  15  inches  radius,  made  by 
B.  Martin,  and  fent  out  by  the  India  Company.  It  was  ufed  by  Mr.  Hurst  in 
the  tranfit  of  Venus.  This  could  not  be  inverted.  But,  to  deftroy  the  effedts  of 
collimation,  and  error  of  level,  the  latitudes  are  all  determined  by  ftars  taken  north 
and  fouth  of  each  place,  as  the  obfervations  will  fhew. 


JUPITER'S  FIRST  SATELLITE. 

IMMERSIONS. 


Apparent  time 

Time  by 

Date. 

Correfi. 

Ephemeris. 

Longitude. 

H.  M.  S. 

H.  M.  S. 

H.  M.  S. 

1774,  14th  Oft. 

12.32.25 

6.39.00 

5-S3-25 

Jupiter  very  nearly  vertical,  and 

23d  do. 

8.57.15 

3.03.17 

S-S3-58 

the  glafs  (liook  much. 

1776,  13th  Nov. 

i3-S8-S<5,3 

8.04.46 

5.54.10,3 

29th 

12.09.39 

<5-i5-S3 

S-53-46 

6th  Dec. 

14.00.32,6 

8. 06.38 

5-S3-54,6 

13  th. 

IS-50-S9.3 

9.57.02 

S-S3-57.3 

15  th. 

10.18. 31 

4-24-3S 

S-S3-S6 

2  2d. 

12.08.47,6 

6.14.50 

5-S3-S7>6 

31ft. 

8.26.54,1 

2.32.49 

5.54.05,1 

1777,  i6th  Jan. 

8.51.19,6 

2.57.11 

5.54.08,6 

27th  Dec. 

9.38.58,8 

3.45.01 

SS3-57>8 

Dollond'i  triple  obje£l  glafs. 

EMERSIONS. 

1774,  29th  Dec. 

11.25.47 

5-3I-S2 

5-53-45 

1777,  30th  Jan. 

12.36.11,8 

6.42.30 

5-53-4i>8 

1778,  15th  March. 

8.40.49,6 

2.47.41 

5.53.08,6 

Dolhnd's  triple  objed  glafs. 

7th  April. 

9.00.02,2 

3.07.00 

5.53.02,2 

Ditto. 

14th. 

10.56.35,1 

S-03-30 

5-S3-05>i 

Ditto. 

1779,  3d  May. 

12.07.38,8 

6.14.37 

5.53.01,8 

Ditto. 
•                          ^^ 

SECOND 
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IMMERSIONS. 


Date. 


1776,  4th  Dec. 
nth. 
1 8th. 

29th. 
1780,  nth  July. 


1775,  29th  Dec. 
1777.  23d  Jan. 

29th  April. 

6th  May. 
1779,  8th  May. 


1774,  loth  Nov. 

1775,  28th  Jan. 


1776,  3d  Nov. 
17th. 
23d  Dec. 

1777,  28th  Jan. 

1778,  3d  April. 


1779,  2d  May. 


1776,  2d  Nov. 

1777,  &th  Jan. 
25th. 


177B,  9th  May. 


Apparent  time 
Correcl. 
H.  M.  S 


Time  by 
Ephemeris. 
H.  M.  S. 


IO-53-23.5 

13.25.50,4 

15.58.21 

7.48.01,4 

9-34-i7>3 


8.47.41,7 

7-32-44.3 

7.20.34,1 

9.59.28,9 

ii>45»S3'5 


4.58.08 
7.30.42 
10.03.14 
1.52.27 
3-4I-33 


Longitude. 
H.  M.  S. 


5-S5-2I.S 

5.55.08,4 
5.55.07,0 
S-5S-34.4 


EMERSIONS 
2.53.18 
I-37-4I 
I  •25-43 
4.04.1 1 


5-52-I3 


5-54-23,7 
5-55-o3'3 
5.54.51,1 

S-55-I7.9 
5-53-4o»S 


Emerged  from  behind  the  body 
9.27.04,3,  and  was  quite  clear 
of  the  Isody  at  9.28.55,3. 

DolkncTs  triple  objed  glafs. 


Here  the  tables  feem  to  have  been 

correfted. 
Dol/ond's  triple  objedl  glafs. 


THIRD  SATELLITE. 


13.12.30 
7.28.58,5 
9.04.20 


10.55.20,2 

I5-3I-5I.3 

11.10.33,6 

10.13.13,2 

9.21.24,9 


8.44.37,5 
45.26,5 


11.32.80,6 


7.18. 17 

I-3345 
3.07.49 


5.00.14 

9-42-37 
5.19.58 
4-22,53 
3-33-12 


2.54.27 
5.44.27 


Emerfion. 

Immerfion. 

Emerfion. 


Emerfion. 
Immerfion. 
Immerfion. 
Emerfion. 
Do. 


Immerfion. 
Emerfion. 


But  I  thought  I  kw  it  about  a 
minute  before  ;  however,  it  was 
fo  very  dim  that  I  cannot  be 
certain. 


I  think  I  might  have  feen  it 
earlier  if  I  had  expe£l;ed  it  to 
emerge  at  a  greater  diftance 
than  one  Satellite  appeared, 
which  was  the  cafe. 

Dollond's  triple  objeft  glafs. 

Rather  doubtful. 

I  thought  I  faw  it,  but  Jupiter 
was  fo  very  bright  it  dazzled 
my  eyes. 


FOURTH  SATELLITE. 


13.23.14,0 
9.28.49,5 
7.23.02,0 


8-25-i3,o 


Emerfion. 

Immerfion. 

Emerfion. 


Emerfion. 


At  the  time  of  this  obfervation, 
there  was  a  very  fmall  flar  a 
very  little  to  the  weft  of  the 
weftern  Satellite. 

Dollond's  triple  obje£):  glafs. 


Other 
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Other  Obfervatlons  of  Jupiter  and  his  Satellites. 
1776,  2 2d  November,  between  9  and  10,  I  faw  a  very  fmall  ftar,  not  bigger  than 
a  Satellite,  very  near  to  Jupiter.     The  configuration  thus, 


At  i2''.9'.39"  the  configuration  was  thus. 


that  is,  the  two  outermoft  Satellites  had  gone  forward,  and  Jupiter  back,  in  right 

afcenfion,  vifibly. 

30th  November,  the  configuration  was  thus, 

that  is,  the  ftar  was  north  ;  diftant  from  the  limb  in  declination  about  the  quantity 
of  the  lefler  axis.  In  right  afcenfion  the  ftar  was  advanced  further  than  Jupiter'?. 
centre,  about  a  fifth  of  the  axis.  Some  time  after  I  found  that  the  little  Satellite, 
which  was  below  the  limb,  had  immerged  into  the  difk  ;  and  foon  after  I  faw  the 
fhadow  of  that  Satellite  upon  the  Great  Belt.  I  obferved  the  fhadow  go  off  the 
difk  ;  and  about  an  hour  after  that,  the  Satellite  emerged  a  little  to  the  north  of  the 
Great  Belt.  The  times  were  noted,  but  the  book  was  deftroyed  by  accident. 
When  Jupiter  pafled  the  meridian,  I  could  not  fee  the  ftar  in  the  tranfit  telefcope ; 
but  ahout  4  afterwards  the  configuration  was  thus, 

;       w 

That  is,  a  line  drawn  from  the  ftar  to  Juptter\  centre,  made  an  angle  with  the  Great 
Belt,  which  1  judged  to  be  about  41*^  ;  and  in  that  direction  it  was  about  the  quan- 
tity of  the  lefTer  axis  diftant  from  the  limb  ;  fo  that  Jupiter  had  moved  back  about 
'\  of  his  diameter  from  the  time  I  firft  faw  him  to-night  till  he  pafled  the  meridian. 
1776,  8th  December,  my  clock  was  ftopped  by  an  earthquake^  which  fpoiit  the 
obfervation  of  the  immerfion  of  Jupiter  s.  firft  Satellite. 

1776, 
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1776,  23d  December,  an  Emerfion  ofthefirft  Satellite  from  the  Dtjk. 

ylpparent  Time  correEl. 

The  fhadow  touched  the  middle  of  the  edge  of  the  Great  h     ^     ^^ 

Belt,  and  made  a  viiible  notch  in  it             _         _         -         -          -  11.26.00 

It  was  ftill  viiible        __- 28.05 

It  vanilhed 30-50 

Satellite  at  the  edge  of  the  limb    -------  SZ''^S 

In  contact  emerged    ---------  S^-S"}) 

1777,  25th  January,  7*.23'.oo ',6,  I  faw  a  fmall  ftar  a  little  to  the  weft  of  the 
weftermoft  Satellite,  not  fo  bright  as  either  of  them ;  it  was  hardly  vifible  through 
the  refle£tor. 
Configuration  thus, 

W     *       . 

26th,  I  could  not  find  the  ftar  at  7*.!  i'. 

29th  May,  Jupiter  %  fecond  SateUite  immerged  behind  the  difk        -        7^25'.  18  ',7 

1779,  2d  May,  an  hnmerfnn  of  JupiterV^f'^/  Satellite  into  the  Difk. 

apparent  Time  correH, 

In  contadt      --_-__----  11.31.37,6 

Immerfion  doubtful  -  -         -  -         -         -  --  ZS-^^^ 

certain  _-___---  7)SS^->^ 

If  the  immerfions  and  emerfions  of  this  nature  were  calculated  fo  as  to  fet  iil- 
tronomers  to  look  out  for  them,  Jupiter  s  Satellites  might  be  rendered  more  ufeful 
than  they  now  are  in  regard  to  longitudes  by  land  ;  and  that  too,  whether  the  cal- 
culations are  accurate  or  erroneous. 

For  I  mean  to  ufe  an  immerfion  or  emerfion  of  any  kind,  only  to  note  an  infiiant 
for  taking  the  altitude  of  Jupiter  at  the  place  of  obfervation. 

If  the  inftruments  be  of  equal  powers,  and  the  eyes  of  equal  ftrength,  then  cer- 
tainly the  altitudes  will  be  taken  by  every  perfon,  who  fhall  obferve.  the  fame  phe- 
nomenon at  one  and  the  fame  inftant  of  time  ;  and  thence  the  diftance  of  Jupiter 

from 
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from  the  meridian  of  each  will  be  known  to  feconds,  if  we  fuppofe  the  latitudes 
known  beforehand. 

And  if  the  telefcopes  of  quadrants  could  be  made  fufficiently  powerful  to  obferve 
the  Satellites,  then  a  fingle  obferver,  at  any  place,  could  perform  the  whole  without 
trouble  or  difficulty,  and  would  only  need  a  common  watch,  and  a  little  more 
patience  than  would  be  requifite  if  the  watch  were  perfedl,  and  calculation  true. 

But  fuppofmg  the  telefcopes  and  quadrants  as  they  are,  and  two  obfervers  at  each 
place,  one  employed  with  the  Satellite,  and  the  other  with  the  quadrant,  then  the 
latter  muft  carefully  keep  the  body  of  'Jupiter  on  the  line  of  altitude  till  the  other 
tells  him  to  ftop,  which  is  to  be  done  at  the  inftant  of  obferving  the  expe£ted  phe- 
nomenon. 

By  this  mode  a  degree  of  longitude  may  be  meafured  with  as  much  accuracy  as 
a  degree  of  latitude  ;  and  it  is  what  I  have  in  contemplation  to  perform,  as  foon  as 
I  can  get  the  requifite  inftruments. 

Remarks  onfojne  erroneous  Obfervatlons  of  Jupiter 'j"/f?y?  Satellite. 

In  1778  I  took  notice,  that  when  Jupiter  is  very  near  the  oppofition,  the  obfer- 
vations  are  not  to  be  depended  on,  and  that  the  Satellite  vanifhed  without  changing 
colour.  The  fame  happened  in  1779,  1780,  and  again  in  1784,  at  Beennilwilfai 
therefore  I  have  put  down  the  times  of  fuch  obfervations,  as  they  are  reduced  to 
apparent  time,  from  the  known  deviation  of  the  clock  from  mean  time.  The 
tranfit  inftrument  was  examined  by  ftars  that  pafs  over  the  zenith,  and  by  others 
north  and  fouth,  and  by  equal  altitudes  ;  all  which  fhewed  it  was  as  nicely  in  the 
meridian  as  it  well  could  be. 

In  1779,  on  the  3d  of  March,  I  obferved  1  and  f*  Geminorum,  and  the  deviation 
was  the  fame  as  that  derived  from  the  tranfits  of  the  fun  on  the  23d  February,  and 
5th  March.  ~  In  the  obfervation  of  the  moon  23d  November  following,  the  accuracy 
of  its  pofition  was  afcertained,  fo  that  the  times  were  correct:  ;  and  the  errors  de- 
pend on  fomething  at  the  fatellite  and  planet.  Perhaps  Jupiter'?,  atmofphere  may 
be  fo  denfe  as  to  prevent  the  free  paffage  of  the  diminifhed  light  foon  after  the  be- 
ginning of  an  eclipfe,  or  even  before  it.  If  fo,  thefe  obfervations  may  tend  to  clear 
up  that  point,  and  to  meafure  the  extent  of  that  atmofphere. 


Date. 
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Date. 

Apparent  time 

Correa. 

H.  M.  S. 

Ephemeris. 
H.  M.  S 

1778,  4th  Feb. 
i779>  23d  do. 

2d  March. 

9th  do. 

I  ith  do. 

1780,  13th  March. 

7.51.10,3 
9.02.51,0 
10.58.15 
12.53.08 

7-20.35,3 

10.10.47,7 

1.58.08 
3. 10.01 

5.05.17 
7.01.07] 
1. 30. 10  j 

4.20.23 

Thefe  two  were  obferved  at  Dumdum,  but  the 
time  was  taken  from  the  tranfit  inftrument  by 
a   watch,  carried  out  before  and  back  after, 
and  compared  with  the  clock. 

All  thefe  obfervations  were  made  with  Dollond'?,  triple  objed  glafs. 

Objervations  is/' Venus. 
1776,  2d  January,  at  7^55',  in  the  morning,  I  meafured  the  diftance  between 
Venus  and  the  Sun  46^.32'. 

I  was  informed  the  natives  were  viewing  it  with  aftonifliment,  but  I  did  not  fee 
it  with  the  naked  eye.  Through  the  little  telefcope  of  my  Hadley's  quadrant  it 
appeared  as  bright  as  Capilla. 

Apparent  time  correB. 

1777,  1  ft  July,  ^^«z/j- pafled  the  meridian  _         _         _         -  21.30.41,5 

14th,  Venus  vifible  to  the  naked  eye,  and  has  been  fo  three  days 

PafTed  the  meridian      --------  21.01.02,0 


Dijiances  from  the  Sun,  meafured  unth  an  Hadley'j  ^adrant. 


Weft  limb  41^  57' 
Eaft  do.  42°  29' 
15th,  PafTed  the  Meridian 
16th,  do.        -         -         - 
17th,  Still  vifible. 


From  neareft  limb  42 '^  31' 
From  furtheft  do.  43 '^  05' 


'Dijiances  meafured  as  before. 


b     t     II 
21.21.58,5 

25.08,5 

20.59.29 

58.08,5 


0.08.10 
0.12.14 

1780, 
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1780,  18/-6  March,  an  Appulfe  o/"  Venus  to  Mars. 

Diftances.  Apparent  Time  correEl. 

k     .     ,. 

-        ------         7-39-33>9 

44.33,9 

49.33,9 

N.B.  The  fcale  of  the  micrometer  is  divided  into  twentieth  parts  of  an  inch,  and 

the  nonius  fubdivides  thefe  into  twenty- five  parts  each. 

The  next  morning  the  Suns  diameters  were  meafured. 

Inch.  Non. 

Horizontal     5,15     ,,      17,25 
Vertical  5>io     ^,      21 


Inch.         Natl. 

/     // 

2,45.3       = 

15.17,2 

2.45«8     = 

15.20,9 

2,45^,5     = 

15-18,7 

Mean     5,15     „     06,625 
Error  of  micrometer  +       4 


5^^  5     .,     10,625 
Sun's  diameter  by  Ephemeris  32'  1 1",6,  from  which  the  diftances  were  calculated. 

I  (jtb  March.,  Difference  of  Declinations.,  and  right  Afcenjion. 

Apparent  Time  correEl. 
Inch.  Non.  '       "  h     ^      „ 

4,2o„oo     =     26.08,7     ^^  _-----  7.41.51,4 

Mars  pafled  the  vertical  wire  __----  43.09,4 

Venus  Ao.       -         -         -  -         -         -         -         -         -         -  45- 16,4 

Mars  was  fouth  of  Venus. 

Obfervations  of  Mars. 
An  Appulfe  of  Mars  to  k  Libras. 

Dijlances. 
Inch.       Non.  '     "  *        /       „ 

1,00,^19     =     6.18,5 -         -  ^^-S^'^S 

1,00^,17       =       6.17,0  -  - 10.58.05 

The  ftar  was  weft  of  Mars. 

Obfervations 
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Ohfervations  of  the  Moon. 
1775,  iiib  January,  An  Occultation  is/' Aldeberan^ 

h    >    « 
Immerfion,  -  -  -  -  _  _  8.54.55 

I  believe  the  watch  was  fet  by  equal  altitudes,  but  I  have  loft  the  book  in  which 

the  entry  was  made,  and  have  only  a  copy  of  my  ohfervations  as  a  regifter  of  this 

and  the  next  that  follows. 

15/-6  February  y  an  Eclipje  of  the  Moon. 

End  10.15.00,5,  apparent  time  corre£l. 

1776,  "^d  March,  an  Occultation  is/'Regulus. 
Not  having  an  ephemeris  at  the  time,  the  obfervation  was  accidental,  and  confe- 
quently  not  prepared  for.  The  tranfit  inftrument  was  but  lately  put  up,  and  had 
not  been  much  ufed,  but  it  was  the  only  refource  for  time  j  accordingly,  it  was 
adjufted  truly  as  to  level  and  wires,  but  it  was  not  in  the  meridian  accurately. 
Therefore,  the  tranfits  of  feveral  ftars  were  taken  to  determine  the  pofition  of  the 
inftrument,  and  the  error  of  that  being  known,  the  times  could  be  corrected  by  a 
very  eafy  rule,  which  I  fubjoin.  Let  x  be  the  error  in  feconds  at  the  horizon,  a 
and  b  the  fines  of  the  zenith  diftances  of  two  ftars,  A  and  B  the  fines  of  the  polar 
diftances,  d  the  difference  of  the  errors  of  the  clock,  as  found  from  the  obferved 
and  the  calculated  tranfit  of  thofe  two  ftars.  Then  JUL  will  be  the  fpace  at  the 
equator  for  the  equation  to  correct  one,  and  -i_L  the  fame  for  the  other,  and  the 
fum  of  thefe  two  will  be  equal  to  d  x  15  j  or,  which  is  the  fame  thing,  "  "  + 
i-i  -d.     Whence  for  all  fmall  angles  x  =  '^  ^  ^  ^  ^  " 

13    B  a   z     -^     b   K 

^and  y  Leonis  were  the  two  ftars  that  were  relied  on  for  time  and  pofition,  be- 
caufe  they  pafs  fo  nearly  at  equal  diftances  from  the  zenith,  that  the  mean  of  their 
errors  of  the  clock  would  be  fo  near  to  the  true  one,  that  any  clock  yet  invented 
could  not  fhew  the  difference  actually. 

The  difference  of  their  errors  was  ^\6,  and  thence  the  error  of  the  tranfit  in- 
ftrument was  only  I246",i6  at  the  horizon,  and  the  diftance  of  the  wires  of  the 
telefcope  is  1478'. 

D  -id 
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3d  March. 
D  Weft  Limb. 
'<?  Leonis. 
«  Leonis. 
f  The  Northern; 
f  The  Southern. 
y  The  Southern. 
y  The  Northern. 
§  Urfe  Majoris. 
f  Urfe  Majoris. 
ImmerfTon. 
It  was  emerged,  but  I  did  not 
fee  the  Emerfion. 


Times  of  pac- 
ing  the  mid- 
dle wire. 

Equation 
for  the  er- 

Pajfage by  cal- 

Error of 

ror  of  the 

culation. 

clock. 

itiflrument. 

10.58.19,5 

—  15,08 

11.01.45,0 

—    7,16 

10.54.56,8 

6.41,04 

IO-33 

—  i4<07 

56.15.9 

6.41,03 

10.39 

+    3'0i 

11.04.00,6 

6.41,41 

14.04 

14.08 
13.08.48 

48.40 
14.02.39,5 

—   2,59 

07.24 

6.41,41 

+  92.27 

I3-0343.9 

6-36,37 

+  92,01 

43-34 

6.38,00 

52.30 

6th  March,  Equal  Altitudes,  by  an  Hadley'j  ^adrant  and  ^ickjiher, 

Quadrant. 

O      ,  h     ,         .. 

30,00 


.30-30 


rifing,     -     20.29.41 
falling,     -     27.42.30 

Mean, 
Ititudes, 

6.05,5 

rifing,      -     20.32.14 
falling,     -     27.39.56 

6.05,0 

Equation  of  equal  a 

-  6.05,25 

-  -  7,10 

This  compared  with  the  error  of  the  clock  by  ^and  y,  fhews  that  it  was  lofing 
i7,"o6  daily  ;  at  which  rate,  to  the  time  that  j  Urfa;  Majoris  pafled  the  meridian, 
it  muft  have  loft  i,"95,  and  the  error  by  i  ought  to  have  been  6.'39,  4.  The 
difference  is  only  i,'4,  which  is  not  greater  than  the  errors  of  obfervatioa  may 
fometimes  be  in  ftars  of  great  declination. 

Refult. 


J  Weft  limb  pafled  the  meridian 

Regulus, 

Immerfion, 

And  emerged  in  lefs  than  50'. 


Apparent  time  correH. 
10.51,23 

13.56.00,15 
1776, 
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1776,  30//&  '3^b'>  ^^  Edipfe  of  the  Moon. 
BeginBing  of  total  darknefs. 

By  eye,  _  -  -  - 

By  telefcope,  -  _  -  - 

Clouds  prevented  any  other  obfervations. 


Apparent  time  eerreB. 

17.00.49 
01.16 


1777,  loth  January,  An  Occult  at  ion  ©/"^Gemlnorum  by  the  Moon. 
Immerfion,  -----  ^Z-Z7-:i^fi 


Apparent  time  correB. 
h 


i^d  January,  An  Edipfe  of  the  Moon. 


EcIIpfe  began. 
Shadow  well  defined, 
Mare  Humorum  touched, 
Grimaldus,  do. 
Grimaldus  pafled, 
Mare  Humorum,  do. 
Tycho's  dark  circle  touched, 
Tycho's  body,  do. 
Copernicus,  do. 
Do.  pafled, 

Copernicus  pafled, 

Grimaldus,  do. 

Mare  Humorum  touched, 

Ariftaeus  paflTed, 

Mare  Humorum,  do. 

Regiomontanus,  do. 

Tycho's  body, 

Tycho's  dark  circle  pafl*ed, 


Going  ofi*  again. 


Apparent  time  correcl. 
8.41.21,7 

44-33.7 
49-13.7 

50-43.7 
53- 1 8,7 

Sl-33>7 
56.13.7 
56.40,7 

9.26.28,7 

10.12.58,5 
21.23.5 
36.17.5 
37-33^5 
47-23^5 

11.00.08,5 

o2-33»5 

<^5-3^,S 

Vendelin, 
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h     >     u 

Vendelin,  do.         -                  -                  '  -                  -                    12.25,5 

Faint  Penumbra  remained,      -                   _  .                  ,                     32.25,5 

Limb  clear.     End,                  _                  -  -                  -                    2>l''i7>'>S 

D  Weft  limb  pafled  the  meridian,             -  _                 -               12.03.22,7 

Eaft  do.  do.            -                  -                    -    "  -                   -                     05.38,2 

The  times  are  thofe  of  the  fhadow's  edge,  unlefs  it  be  otherwnfe  exprefled, 

1^77,  i^t/y  February^  An  Occult ation  of  ^  Ceti. 

Apparent  time  correct., 
b      ,      « 

Immerfion,  .  _  -  -  -  7.53.46,7 

I  was  very  certain  of  the  time  of  the  immerfion.  Five  feconds  before  it,  the  ftar 
began  to  change  colour  and  to  lofe  light  fenfibly ;  one  fecond  before  the  immer- 
fion, it  was  confiderably  broader  and  redder  than  at  firft  :  and  the  light  was  not  fo 
ftrong  as  before. 

This  fupports  the  fuppofitlon  of  an  atmolphere  round  the  moon,  though  it  does 
not  extend  to  any  great  diftance.  It  has  been  doubted,  and  is  I  believe  not  yet  ab- 
folutely  admitted.  But  our  atmofphere  may  be  doubted  by  an  inhabitant  of  the 
moon,  for  if  to  its  greateft  extent,  fuppofed  45  miles,  it  were  of  the  fame  denfity 
as  at  the  furface  of  the  earth,  which  is  not  the  cafe,  it  would  not  fubtend  a  minute, 
as  the  earth  is  8000  miles  in  diameter,  and  the  greateft  parallax  only  62.'. 

1777,  itth  May,  An  Appulfe  of  the  Moon  to  v  Scorpii. 

Apparent  time  correct, 
^      ■      „ 

D  Weft  limb  paffed  the  meridian,  -  -  -  7.59.50,1 

>  Scorpii  do.         _  -  .  -  _  8.00.02,1 

By  the  arch  of  the  traniit  inftrument,  the  ftar  was  xo'  from  the  limb, 

1779,  \Jl  May,  An  Appulfe  of  the  Moon  to  Mars  mid  Saturn. 
Having  brought  the  Moon\  limb  to  run  along  a  wire  of  declination,  •■ 

Apparent  time  correH, 
h      /      « 

The  eaftern  limb  pafled  the  vertical  wire,  -  -  10.23.09,5 

.Siji^z^r^  palfed  th^  fame,  -  -  -  -  10.23.21,5 

Saturn  did  not  come  within  the  fcale  of  the  micrometer. 

For 
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For  the  right  Afcenfiom. 


Mars  1 

Saturn  i  Pafled  the  meridian  at 

p  Eaftern  limb  J 


Apparent  time  correEl. 
h      ,      „ 
12.55.42 

56-34 


h 

X 


Dijiances  of  the  Moon  and  Mars. 


Inch. 

Non. 

/   // 

4.70      „ 

,       080 

= 

28.40,3 

4,65       , 

,       21, 

= 

28.31,1 

4.65      „ 

,        15 

= 

28.26,7 

4.65      „ 

21 

= 

28.31,1 

4.70      „ 

,     °5 

= 

28.37,7 

r  Mean  of  the  three  times  and  1 
1     the  fame  meafure,  J 


Apparent  time  correB. 
13.1842,5 

26  34.5 


3649'5 
41.06,5 


1779,  3  J  May.,  An  Appulfe  of  the  Moon  to  B  Ophiuchi. 
Difference  of  Declination. 


Inch. 
4.70 


Non. 
17 


=        28.09,9 


Apparent  time  correB. 
10.22.58,1 


The  ftar  was  to  the  weft  of  the  Moori%  horn  from  which  the  diftance  was  mea- 
fured,  becaufe  the  micrometer  could  not  take  in  the  limb. 

Non.  ,     „ 

17  =         28.09,9  ■ 


Inch. 
4,60 


Apparent  time  correct. 
10.22.51,1 


'Examination  of  the  Micrometer. 


ift  May,  19.  29.  lefler  diameter  of  the  Sun, 
Again, 
Greater  diameter. 
Again, 


Inch. 
5.2 

5.2 
5.2 
5.2 


Ncn. 

J3 
15 

23 
24 


5.2    '-   17.5 


Hence  mean  diameter 
There  are  twenty-five  nonius  to  divide  one  twentieth  of  an  inch. 
When  the  limbs  coincided,  the  Zero's  agreed. 

The  ephemeris  gives  15. 54", 6  for  the  femi- diameter,  therefore  one  nonius  is 
equal  to  o  ,7294. 

1779. 
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1779,  23^  November,  An  Eclipfe  of  the  Moon. 

Apparent  time  correTt. 
h      ,     „ 

Beginning,                -----  12.02.33,0 

Shadow  well  defined,                  _                   _                  -                  -  03.36,0 

Ariftarchus,               -                  -                  -                  -                   "  10.37,9 

Infula  Ventorum      _                  -                  -                  -                  -  12.14.32,9 

Copernicus,               -                  -                  -                  -                  -  21.10,9 

Mare  Vaporum,        -                  -                  -                  -                  -  32.07,8 

Bright  fpot  in  Mare  Vaporum,                    _                 -                 -  34'27'7 

Tycho's  body  touched,              .                  .                  -                 -  35-29>7 

Mare  Serenitatis,  do.  the  border,                  .                  -                  -  35-47>7 

Tychopaffed,           -                  -                  -                  -                  -  36-52,7 

Mare  Tranquilitatis  touched,    -                  -                  -                  -  40.17,6 

Ariadseus,                 -                 -                 -                 -                 "  4i-37'6 

Mare  Serenitatis  pafled,             _                  _                  -                  -  ^^-0^,6 

Meerob,                   .                 _                 .                 -                 -  5  ^  •37-5 

Mare  Crifium  touched,              .                  _                  -                  -  52-37-5 

Do.  pafled,               -----  56  40,4 

Total  Darknefs  by  eye,              -                  -         "        -                 -  i3o°-37'5 

By  telefcope,            -                 -                 -                 -                 -  01 -4^3 

Do.  end  by  telefcope,                  .                  _                 -                 -  14.40.13,3 

By  eye,                    -----  4^16,3 

Grimaldus  pafled,     -                  -                 ._                 -                  -  43 -06,3 

Ariftarchus,               -                  -                 -                  -                 -  5o-42,2 

Infula  Ventorum  touched,         -                  -                 ._                 _  53-4^,2 

Pafl'ed,         -             -                  -                  -               '-                 -  5420,2 

Copernicus,               -                  -                  _                  -                  -  15.02.44,1 

Tycho's  body  touched,              -                 -                 -                 -  04.56,0 

Pafled,         ------  06.23,0 

Mare  Crifium  touched,              -                 -                  -                  -  32-22,7 

Pafl'ed,         -             -                  -                  -                  -                 -  .     Z5-5S'7 

Mare  Faecunditatis  pafl'ed,         -                  -                 -                 -  37 --3^^ 

End  by  telefcope,  doubtful,      -                  -                 -                  -  39-45j6 

Certain                      .                  .                  -                 -                 -  42.00,6 

The 
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The  apparent  times  here  noted  in  thefe  obfervations  were  derived  from  the 
mean  times.  1  he  difference  between  the  clock  and  mean  time  being  applied  to  the 
hours  (hewn  by  the  clock.  And  as  the  difference  or  equation  was  derived  from  the 
tranfit  inftrument,  here  follows  an  examination  of  its  pofition. 


Trunliii  ovn    the  m,d- 

Difference  hetiueen  the 

II,  -w,  hy  ckck. 

clock  aitd  mean  time. 

22d  November. 

h       '       " 

O  Weft  Limb. 
Eaft  do. 

23.42.34 

44-53 

Center. 

23-43-43-S 

Eqtn.  time. 

0.13.19,5 

—  2.57     to    be 
added  to  all  the 

23d  November. 

a  Arietis. 

9.42.02 

tranfit  hours. 

D  Weft  Limb. 

11.38.28 

l  Eaft  do. 

40.51 

Rigel. 

12.50.41 

Bellatrix. 

•  13.00.01 

Caftor. 

15.06.51 

Procyon. 

14.05 

I  ft  December. 

G  Weft  limb. 

23.45.26 

Eaft  do. 

47-47 

Center. 

23-46.36,5 

Eqtn.  of  time. 

10.17,7 

-3-05.8 

Equal  Altitudes  with  the  S>uadrant  "which  has  only  one  Wire, 


N.B    Sffore  jni  after  iH:  lafl  tranfit 
h      '     " 


Rifing  U  limb. 

L  limb. 
Falling  L  limb. 

U  limb. 


Center.     _  23.46.32,4 

Equation  of  equal  altitudes. 


20.16.41 
20.19.38,5 
27.13.27 
27.16.23 


Aro*her  alli'uJe  not  moved. 


h      '      " 
2023.47 
20.26.46,5 
27.06.17 
27.09.19 

23.46.32,4 
+       4.37 

23.46.36,77 


1780,  1 8th  February,  d  Eafl  limb  paffed  the  meridian 
rjth  April,  j  Weft  limb  palfed  the  meridian 


/Apparent  time  cofnit. 
10.39.31,6 

9- 17-34 


Sth 
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5/^  Augufi,  an  Appulfe  of  the  Moon  to  Jupiter. 

D  Weft  limb  pafled  a  circle  of  the  meridian,             _             _              -  7.14.44 

Jupiter  %  weftern  limb,                    _              _             -             _              -  14.48 

Eaftern  do.          -             -             -              -             -             -              -  14-5^ 

Center,                _             .              -             -              .              _             .  18.49 

B  Weft  limb,       -------  00.53 

Jupiter's  center,                 -              -._-.-_              _              -  25.06 

3)            .              _              -              -              -              -              -              -  25.19 

Jupiter  s,  center,                 ______  42-3^ 

J            -              -              -              -              -              -              -              -  43.0.8 

Jupiter,  -  -  -  -  -  -  -•51.21 

J                           _-_----  52.15 

Jupiter,                -              -              -              -              -              -              -  8.42.22 

I,              -------              -  44.42 

The  difference  of  declination  of  Jupiter,  and  the  neareft  horn  of  the 

Moon,  was             -             9'.oi"i4  at       -             -             -             -  7.28.40 

Dijlajices  of  Limbs. 

14.33,2                 ..._.--  7-32-I2 

15.01,5               .__-----  2,5-2>^ 

iS'3^'7              -------  38.53 

16.25,9               -            _            -            -             .             _            -  44.31 

17.06.5  -            -             -             -             -             -             -  48.16 

30.58.6  -------  8.35.49 


Observations 
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Observations  at  large  for  determining  the  Latitude  of  the  Treasury  Gate  in 
Fort  William  in  Bengal. 


\han  or  oh- 

Equations.    | 

1 

• 

1 

Face    Eaft. 

Face  Wejl. 

ferv:d  alti- 
tude. 

?   s    i  S 

II 

Altitude     Declination. 

corre't. 

Latitude. 

+ 

— 

y  Tauri. 

80.57.37,3 

t>     1    II 
89.58.16 

89-57-56,6 

0 

2,34 

+ 

0.43 

0,1,        0,1, 

89-57-54>7  22.30.56,4 

22.33.01,7 

N.  B.  Face 
eaft,  i5thJan. 

T  Tauri. 

88.41.47 

88.42.s8 

88.42.07,5 

1,2 

0,82 
+ 

0,63 

88.42,06,5  21.15.26,2 

19.7 

1779,  when 
the  barometer 

0  Tauri. 

89.09.49,7 

89. 1 1. 04 

89.10.26,9 

0.7 

0,95 

+ 

0,39 

+ 

89  10.25,1  21.43.46,5 

21,4 

was  30,50,and 
the     thermo- 

f Tauri 

88.25,48,8 

88.26.45,0 

88.26.16,9 

1,4 

0,7 

0,7 

88.26.16,920.59.23 

06,1 

meter  63,5- 

+ 

+ 

132  Tauri. 

88.05.07,9 

88.04.1 7 

88.04.42,5 

2,9 

1,11 

+ 

1,05 
+ 

88.04.41,8 

24.28.25,9 

07.7 

H  Geminorum. 

89.18.11,7 

89.17.08 

89.17.39,8 

0,6 

0,16 
+ 

1,49 
+ 

89.17.39,8 

23-15-25.3 

05.1 

fi  Geminorum. 

89-57  ■17,3 

89.55-58,0 

89-5'5-37,6 

0 

0,44 
+ 

2.03 
+ 

89.56.40,4 

22.36.32,7 

13. 1 

Face  weftiglh 
Jan.  when  the 

«   Geminorum. 

87.46.28,2 

87.47.17 

87,46.52,6 

2,2 

0,84 

2,6 

87-46.53,8 

20.20.00,3 

06,2 

barometer  was 
30,50,  and  the 
thermometer 

Mean 

22-33  09.4 

+ 



65,   agreeably 

Aldeberam. 

83.29.09,7 

6,7 

0,82 

0,63 

89.29.03,2 

16.02.58  N. 

22.33  54.8 

to  which  the 
refraftion      ii 

RIgel. 

58-57-5a>2 

33.7 

5>i 
2,2 

0,12 

+ 
1,28 

58.57.13,8 
74.46.43,8 

8.28.15,9s. 

7.20.57  N. 

34-.5o,3 
34-13.8 

taken. 

a  Orion. 

74.47.00 

+ 

+ 

y  Geminorum. 

84.00.29,9 

6,0 

^'5 

+ 

2,00 

84  00.28,4 

16.34.11  N. 

33-47.6 

Syrius. 

5i-°°-43>5 

66.47,18 

45.5 

4.6 

+ 
6,8 

2.75 
0,06 

51.00.00 
66.47.00,3 

16.25.04,3s. 

Mean     - 

45.45.13,5 

34-15.7 

22.34.07,4 

Capella. 

22.32.12,8 

+ 

+ 

0  Tauri, 

84.08.43 

5.'5 

2,4 
+ 

0,37 

+ 

84.08.40,2 

28.24.08 

48,2 

136  Tauri. 

84-59-3  7. 1 

4,8 

1,1 

+ 

1,2 

+ 

84-59-34,7 

27.32.27.1 

01,8 

%  Aurigae. 

75.21,42,8 

«5,o 

2,4 

1,2 

1 

75-21-31,4 

37-10-34 

05.4 

i  Geminorum. 

87.13.30 

2,9 

—  1  "^ 

0,4   1 2,6 

87.13.29,3 

25-19-52.4 
Mean     - 

II.7 

22.32.16 

Mean  of  the  laft  two  fcts. 

23.33-11.7 

.-    .          .                                            Double  coUimation  or  difference  of  the  laft  two  fets. 

1.51.4 

Latitude  by  the  whole. 

»a.33-io,55 

TRIFJ- 
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TRIPJTOORE. 
Obfer'vatlons  by  T,  D.  P.  1783. 

Day.  *       ,       „  ,      „ 

G  On  the  meridian,  December  5,           -             -  23.33.52,5,  flow,  26.07,5 

O  On  the  meridian,  December  6,           -              -  '^'i-ZS-SZ-'^-)  flow,  24.06,9 

Daily  gain  -              -  2.00,6 
The  equation  of  equal  altitudes  was  applied. 

An  emerjion  of  ]\x^\x.^r  %  Jirji  Satellite. 

h 
6th  December,  by  watch  emerged. 

Too  flow  at  noon. 

Gain  till  obfervation, 


Emerfion, 
Ephemeris, 

Longitude  in  time, 
In  degrees 


O  On  the  meridian,  December  28, 
Equation  of  E.  A.       - 

O  On  the  meridian,  December  30, 
Equation  of  E.  A. 


6.31 

•S2> 

+  26 

'°7'J 

— 

34>4 

6-57 

•25,9 

1-36 

,52,0 

5.20 

'Zh9 

80.08. 

28,5 

h        . 

23.26. 

37 



i»9 

23.26. 

,35,1,  flow, 

33-24.9 

23-23-4o»3 

-" 

1*9 

23-23-38,4.   flow,  36.21,6 


Daily  lofs,     -     88,4 
An  emerfion  of  JM^iitx' ^  firji  Satellite,  h    ^     ^, 
29th  December,  by  watch  emerged,  -  -  6.27.07 

Too  flow  at  noon  -  33.24,9 

Lofs  till  obfervation  at  88,4  25,8 


Emerfion  -         7-005757 

Ephemeris,       -         i  .40.44,0 


Longitude  in  time,         5 . 2 o.  1 3,7 


In 
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In  degrees,         -         80.03.24,6 
The  mean  of  the  two  Longitudes,         -         80.05.56,5 

The  dlftance  between  the  flag  in  the  fort,  and  the  place  of  obfervation  at  Triva- 
toore^  was  determined  by  a  long  bafe  meafured  in  the  fands,  and  by  taking  angles 
for  trigonometrical  calculations. 
Madras  flag,  difliance,  -  -  -  2787,1  feet. 

Bearing,  -  -  -        S.    10.33.50  W. 

Which  give  difference  of  Longitude,  5o",5. 
Latitude,  4'.  30  ,7. 
# 

Vl^EREE. 
Having  borrowed  the  quadrant  that  Mr.  Hurst  ufed  in  the  tranfit  of  Venus,  I 
was  defired  not  to  alter  its  line  of  collimation  till  I  had  determined  the  quantity  of 
error  :  thofe  obfervations  are  in  the  tables  of  latitude.     It  was  ufed  in  the  furvey  to 

Calcutta.  ..    ,.._,■. 

,  ■  >^ 
As  I  intended  to  obferve  at  this  place,  I  determined  its  diftance  from  the"  fort,  as 
accurately  as  I  could  by  trigonometry.     The  refult  is  : 
Madras  flag,  diftance,  -  -  -  8072,2  feet. 

Bearing,  -  -  -  S.  23,15,00  E. 

Which  give  difference  of  Latitude  3i",5 

MADRAS. 

Latitude  of  7rru/2/(?or^,  fee  table,          -             -              _              _              i^.og.004 
iW^^r^j  fouth  of  it,  -  -  _  _  4.  ■50'- 


Latitude 


Latitude  of  ^//>^r^f,  fee  table,  -  -  _  _  i^.oc.oca 

Madras  fouth  of  it,  -  _  _  _ 


13.  4.29,7 
■05-05>4 
—  310 


Latitude,  .  -  13-04.33,9 
Mean  13.04.31,8. 

Longitude  of  Trru^/os^r^,  Mean,          -^             -              -  .  80.05.56,5 

Mz^raj  weft  of  it,          -             -             -  _  — 00.50,5 

Longitude,  -  80.05.06,0 

WUNGOLEy 
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PFUNGOLE,  1782,  common/y  called  ONGOLE, 
Ohfervations  by  T.  D.  P. 

14th  November,  double  altitudes  of  the  pole,  with  the  fmall  fextant  made  by 
Ramsden,  and  the  artificial  horizon. 

Watch.  Angles. 

9. 1 6. 1 2  34.45.30"!  # 

21.00  47'3°  r"thefe  were  with  the  fmall  fextant. 

31.00  45-3oJ 


49.00  46. 30,       this  was  with  the  large  fextant. 


9.29.18  34-46-I5 


17.23.08 

+     2.40  *  beneath  meridian. 

—     2.58       refradion. 


17.22.50       meridian  altitude. 
1. 5 1. 1 3       polar  diftance. 


^S'2>^-37       Latitude. 
1 6th  November,  with  the  odant  double  altitudes  of  the  Sun. 

Upper  L.  ■  Lower  L. 


12.00.28 

1 1 1. 5 1. 00 

2.24 

54.00 

4.14 

110.4^.20  M.  A. 

5-41 

111.56.00  M.  A. 

6.36 

110.47.00 

Obferved 
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°     f    If 
Obferved  altitude,  -  55.41.05 

Ref.  and  par,  -  —  34 


Mei;idian  altitude  correft,         -  -  55.40.31 

Declination,         -  -  S.  18.49.05 


Co.  Latitude,       -  -  74.29.36 


Latitude,  -  -  15.30.24 

1784,  The  Latitude  obferved  by  T.  D.  P.  (fee  obfervations  at  large)  was, 

15.29.16 

This  is  inferted  only  to  bring  to  teft  the  accuracy  of  the  odtant,  which  is  men- 
tioned (page  8)  in  the  introdudion :  and  it  appears,  that  by  a  fingle  obfervation 
made  with  it,  the  Latitude  was  determined  within  I'.S". 

It  ferves  alfo  to  ihew  that,  though  it  is  very  difficult  to  take  double  altitudes  of 
fo  faint  a  ftar,  in  low  latitudes,  even  the  polar  ftar  may  be  ufed  to  great  advantage : 
and  in  thefe  hot  climates,  the  flars  only  can  be  employed,  for  the  Suns  heat  at 
noon,  after  a  long  march,  is  really  not  to  be  borne  by  any  conftitution. 

MASULIPATAM,  1782.    By  T.  D.  P. 
27th  Oftober,   o  diameter  forward  33,  1     then   fet   the    fpeculum   to    90^^,    and 
Backward  32,  J     fhifted  the  index  back. 
Double  altitudes  of  the  Sun^  lower  limbs  taken  with  the  Hadley's  odant  and 
the  artificial  horizon. 

Watch.  Angles. 

h      ,       „  f>        ,      „ 

12.19.21  120.52.20 

20.32  120.55.20 

28.17  121.21.00 

30.40  121.23.30 

31.38  121.24.00 

32.34  121.25.40  Meridian. 

■  34-23  121.23.20 

Obferved 
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Obfen'ed  meridian  altitude,  _  _  - 

Error  of  quadrant,  _  _  - 

Semi-diameter,  _  _  - 

Ref.  and  par.  -  -  ~ 

Altitude, 
Declination, 

Co.  Latitude, 

Latitude, 
cSth  October,  quadrant  the  fame  as  above. 

The  mode  the  fame,  double  altitude, 
Meridian  altitude  corred:, 
Declination, 

Co.  Latitude, 

Latitude, 
I  ft   November,    O   diameter,   34  forwards,        1       then  fet 

5,     J         go''. 


L.  L.  60.42.50 
—  30 

-  +  16.10 

-  —     27 


60.58.03 
S.  12.51.09 

73.49.12 

16. 10.4.8 


120.45.00 

60.37.42 

-     S.  13.1 1.55 

73-49-37 

16.10.23 
the   fpeculum   to 


33  backwards. 


Upper  L. 
119. 13. 10 


Lower  L. 


12.14.56 

15-33  

16. II  119. 14.50  M.  A. 

Obferved  meridian  altitude, 

Ref.  and  par. 

Error  of  quadrant,     - 


118.04.30 

M.A. 

- 

-      59-i'9-5o 

- 

—  30 

- 

—  30 

Meridian  altitude, 

59.18.50 

Declination, 

- 

S.  I4-30-45 

Co.  Latitude, 

73-49-35 

Latitude, 

16.10.52 

The 
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The  fame  day  Lieutenant  Humphrys  obferved  a  fextant  made  by  Ramsden, 
about  four  inches  radius;  he  made  the  angles  of  the  lower  limb  ii 8°. 09.00",  and 
the  error  of  his  quadrant  was  — 2',  which  gave  the  latitude  16'^.  1 1.05".  This  was 
intended  as  a  kind  of  teft  of  the  inftruments,  but  it  was  not  a  fair  one,  and  yet  the 
refult  is  clofer  than  could  be  expefted,  confidering  the  difficulty  of  reading  the  fmall 
one. 

Mean  of  three  latitudes  with  odlant  -  16.10.32 

h     ,     „ 
O   On  Meridian,   Odober  29th,     f   00.04.56  too  faft  -  -         4-56 

By  the  fmall  watch, 30th,     I     00.08.36,5  -  -         -         8.36,5 

31ft'      I     00-12.37       -         -  -         -        12.37 


November   ift,      [_.  00.16.36,5  -  -  -        16.36,5 

Examination  of  the  large  watch  ufed  at  the  obfervation  of  jfupiters  Satellite. 
29th  0£tober,  altered  the  fpring  and  fet  it  a-going  at  one  o'clock. 


Odober  29th, 
Too  faft. 

Solar  time,     -         -         -     22.28.36,8  22.34.42         too  faft,        -       6.05,2 

November  ift. 
Too  faft, 

Solar  time,      -  -         -     1.29.06  ^-SS-SJ^S      too  faft,        -        6'.5i,5 

Therefore  in  51  hours  folar  time,  the  large  watch  gained  46",  3. 


Small  ivatch. 

h          .         n 
22.37.00 

8.2^,2 

Large  iv 

22.28.36,8 
h     ,      „ 
1.46.00 

0.16.54 

h      ,      „ 
22.34.42 

An  emerfion  of  ]\x^{tex' s  Jlrji  Satellite. 


h 


ift  November,  by  watch  emerged,               -                  -  _  7.27.20 

At  laft  obfervation,  too  faft,  -                  -  -  —  06.51,5 

Gained  afterwards  at  46,3     -                 -  -  —  05,3 

Emerfion,  -  7.20.23,2 

Ephemeris,  -  1.56. 15 

Longitude  in  time,  -  5.24.08,2 

In  degrees,  -  81.02.03 

The 
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The  obfervatlons  before  written  were  made  at  the  Chief's  garden.  The  Fort 
flag  was  diftant  2 ,5"  in  a  ftrait  line,  and  bore  S.  by  E.  which  give  difference  of 
Longitude, 


Latitude, 

Longitude  of  Gardens, 

+     30 
—  2.28 
81.2.03 
+  30 

Longitude  of  Flag, 
Latitude  of  Gardens, 

81.2.33 
16.10.32 
—   2.28 

Latitude  of  the  Flag, 

PEDDJPOORE,    1784. 
Obfervations  by  T.Yi.Y. 


16.08.04 


u  Serpentis^  on  the  meridian,  June  18th 
Do.  -  -  19 


Accelleration  for  the  time. 


h  ,  ,, 
9-36.45 
9-28.57»5 

7-47'5 
4.09,4 


Lofs  in  one  day,  -  3 -3 8,1 

O  On  the  meridian,  June  1 8,  -         23.51.47,75,         flow,         -         8.12,25 

An  immerfion  0/"  Jupiter's  Firjl  Satellite. 

The  planet  was  extremely  bright,  and  the  Belts  diftin£t  and  clear ;  the  glafs  per- 
fectly fteady. 


J  9th  June,  by  watch  changed  colour, 

Immerged, 

Too  flow  at  noon, 

Lofs  to  obfervation  at  219, 

Immerfion, 
Ephemeris, 

Longitude  in  time, 
In  degrees, 


15.16.22 


15- 

,18 

•38 

+ 

8. 

12,25 

+ 

2. 

21 

15.29. 

11.25 

10.00. 

13 

5- 

28 

■S^.^$ 

0 

/ 

II 

82. 

H-34 

From 
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From  the  obfervatlons  at  Calcutta,  it  appears  that  there  is  a  difference  between 
the  Longitudes  derived  from  obfervations  of  immerfions  and  emerfions. 

The  mean  of  Longitudes,  i  o  in  number,  derived  from  obfervations        h    >     •> 

of  immerfions,  with  an  18-inch  reflector,  was,  -  5-5Vi"?  77 

Of  emerfions  (2)  with  the  fame  inftrument,               -  -  5-53-4^    4 

The  fingle  immerfion  with  Dollond's  triple  objed  glafs,  is,  -  5-52>-S7y  8 

The  mean  of  4  emerfions  with  the  fame,          -            -  -  5-5 3-    3    Q 

Difference  by  the  refledtor,                  -             -           -  _  o.  0.10,77 

By  Dollond^s  refradtor,         -               -             -           -  _  00.00.54,00 

The  mean  of  all  the  immerfions,  ( 1 1 )              -           -  _  5-53-54>i'? 

Emerfions,  (6)  -  5-53-I7'  4 


Difference,  -  36,73 

As  the  glafs  with  which  the  obfervation  was  made,  differed  from  both,  the  dif- 
ference derived  from  the  whole  is  to  be  preferred,  and  fo  9'. 25''  are  to  be  fub- 
tradied  from  this,  to  compare  it  with  the  other  places,  which  were  all  emerfions 
and  then  the  Longitudes  of  Peddapore^  by  emerfions,  will  be  82°.o5'. lo". 

KOSSIM  KOTTJ,  1782. 
Obfervations  by  T.  D.  P. 
9th  Odober,  Double  altitudes  of  Jupiter  from  the  artificial  horizon. 

7.47.00     —     $1  10.00 
48. 36     —     54.28.50  Jupiter  %  R.  A.  at  the  time,  -  17.32.06,7 

49.57     —     54.01.20  Declination,  do.  -  -     S.  2V12.10 

50-58     —     533710  oR.  A.  atdo.  -  .  13.00.24,8 

53.02     — -     53.13-10         Latitude,  -  -  .  17.42.30 

53-05     —     52.50.00         Derived  from  the  obferved  Latitudes  oiElmulchillie 

.  — —' and  Sobaurum. 

7.50.16  Mean,  26.56.43  Apparent  altitude. 
—  1.5 1  Ref. 

26.54.52 

^  From 
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From  the  above  data  the  planet  had  pafTed  the  meridian, 
Jupiter  &  R.  A. 


G  R.  A. 

Time, 
Watch, 

Too  faft. 
The  watch  gained  1 2"  daily  by  the  meridian  of  Vizacpatam. 

An  Emerjton  of  ]u-pitevs^r^  Satellite. 


17.32.06,7 

20.48.44 
13.00.25 

7.48.19 
7.50.16 

1-57 


9th  Odober,  By  clock  emerged, 

Too  faft  at  the  obfervation. 


3d  Odober,  emerged, 


Longitude, 

o  /  // 

83.24.30 


7- "-45 


Emerfion, 

7.09.48 

Ephemeris, 

1,38.00 

Longitude  in  time, 

5-3I-48 

In  degrees. 

0    ,    /, 
82.57.00 

VIZACPATAM,   1782. 

Obfervations  byT.  D.  P. 

Imerfion  of  ]\y^\X.tx' s  fecond  Satellite. 

b      1      ii 

- 

8.30.58 

Ephemeris, 

2.57.20 

S'Zl'Z^ 


An 
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An  Immerjton  o/"  Jupiter' j  third  Satellite. 

7th  0£tober,  immerfion,               -                 _                 .  -         8    q  c" 

The  time  was  fhewn  by  Mr.  Russell's   time -keeper,   which  was  made  by 
Arnold,  and  was  regulated  by  the  meridian  line  in  his  hall. 

-jth  September^  An  Emerfion  ofjupitev's^rjl  Satellite. 
ByT.  D.  P.  1784. 

7th  September,  by  watch  emerged,                -                  -  _         8.2 ^.18 

Sky  remarkably  clear  and  glafs  Heady.     Full  fplendor,            -  -            2  c  .40 

Observations  for  time.  Zenith  diftance. 

7th  September,  o  U.   L.  22.22.25      ]      By  arch  of  90,         ,  41.20.20 

[•  D.8.  D.  Non. 

2448    J                    96,       -  44.01.01 

Latitude  by  2  northern  ftars,      7      See  obfervations  at  large      f  17.44.1  "7  4 

2  fouthern  ftars,      J           under  Vizacpatam.           \  17.38.46  c 

N,  B.     Refraction,    +    50                    True  Latitude,        -          -  17.41.4r 

Error  of  Collimation,        -         -  +  o2.c8 

G  Declination  for  the  time  and  place,         -             -             -         -  N.  c.'jo. iq 

h   '     ^, 

From  the  above  data,  the  time  was,             -            -             -         _  21. 17.1;; 

By  the  watch,              -          -  20.27.^6  c 


The  watch  too  flow,         -         _         53.39 

Middle  -wire.  Upper  ivire. 

8th  September,  a  y^^«///2  rifing,      -       7. 01. 13  7.03.16 

Falling,      -        8.07.35  8.05.30 


h    '     II 
7-34-23,5 


On  the  meridian,       -       7.34.24  7.34.23        — 

Paflage  by  calculation,       -  -  -  _  -8.20. --c 

Watch  too  flow,         -  -  -  SS-'i'^ 


Ztb 


36  ASTRONOMICAL  OBSERVATIONS 

^th  September,  o  zenith  dijiance. 


D.  S.  D.  Non. 


o  L.  19.13.55 

o  U.  16.06 

U.  16.49 

L.  19.00 

U.  21.57 

L.  24.09 

U.  25.18 

L.  27.28 

19.20.20 

O  Declination, 
Latitude, 


From  the  above  data,  time, 

Watch, 

Watch  flow, 


90  

96  60.03.05 

90 

96  60.00.07 

90 

96  58.03-00 

90  

96  57-°3-2o 


Mean, 

N.  5.09.42 

17.41.45 

h 


20.17.30 
19. 20. 20 

57-IO 


Therefore  the  watch  loft  in  22.57 
And  confequently  daily. 

Day.  h     .      „ 

8  at  7- 34-23,5     watch  too  flow,     55.27.9 

7  at  8.23.38         the  emerfion  happened 


211,0 
221,0 

h     * 


Difference,   23.10.45,5      lofs  in  this  time,  at  221, 

Therefore  flow  at  emerfion, 
Emerfion  by  watch, 

Time  of  emerfion, 
Ephemeris, 

Longitude  in  time. 

In  degrees, 


Zenith  dijiance. 

O  /  // 

56.59.20 

56.18.20 
56.18.04,6 

55.04.41,2 

54.18.00 

54.17.12,7 

55.40.00,3 


0-55-32,0 


51-59 
8.23.38 

9-15-37 
3.42,56 

5-32.41 

O  /  I, 

83.10.15 


OStober 
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OElober  23^,  An  Obfervation  0/^  Jupiter' j-  fir  ft  Satellite,  by  Mr.  Maxton. 
The  glafs  the  fame  as  mine:  and  the  watch   correded    by  Mr.   Russell's 


meridian  line. 


Emerfion  by  watch. 
Watch  faft, 

h    ,    » 
10.5.30 
6.05 

Emerfion, 
Ephemeris, 

9-59-25 
4.26,08 

Longitude  in  time, 
In  degrees, 

-        83».i9'.i5". 

This  was  the  inftant  of  firfl  appearance,  as  well  as  Lieut.  Colebrooke's,  who 
obferved  the  fame  at  Vizianagarum  palace. 

O  '  IS 

Longitude  by  T.  D.  P.  -  83.10.15 

byM.  -  83.19.15 


Mean,  -  83. 14.45 

Mr.  Russell  alfo  made  an  obfervation,  which  I  do  not  ufe,  becaufe  he  noted  the 
time  of  full  fplendor,  which  is  uncertain ;  it  follows  : 


1 6th  Odober,  Watch  faft  at  noon, 

- 

J'43>5 

Gained  daily, 

-      S^"-,5 

Add  its  gain  to  the  obfervation. 

18,5 

Watch  faft. 

—  2.02 

Time  of  full  fplendor. 

8.  4.39 

Time  of  obfervation, 

8.  2.:iy 

Ephemeris, 

- 

2.29.17 

Longitude  in  time. 

5-33-20 

In  degrees, 

- 

0     '     </ 
83.20.00 

BEEMUL' 
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BEEMULJFILSJ,  1784. 
Obfervations  by  Lieutenant  Colebrooke. 


0  On  meridian,  Auguft  7th, 

- 

h     /     « 
23.40.23,15 

Equation  of  E.  A. 

+       ,60 

23.40.23,75    flow, 

i9-3'6,25 

0  On  meridian,  Auguft  12th, 

23-22.30,  5 

Equation  of  E.  A. 

+     <^^7S 

- 

22.22.^1,2^    flow, 
Lofs  in  5  days, 

Zl'^^^lS 

17.52.50 

Daily  lofs. 

3-34.  5 

y^n  Immerjlon 

of  Jupiter 

""s  fecond  Satellite. 

This  was  with  his  firft  obfervation. 

h     „     . 

8  th  Auguft,  by  watch  immerged, 

- 

12.33.20 

Too  flow 

at  noon, 

19.36. 

.25 

Lofs  to  the  obfervation,  a 

It  2i4",5 
imerfion, 

^'S5 

,  2 

IlT 

12.54.51, 

45 

El 

)hemeris, 
in  time, 

7.20.50 

Longitude 

5.34,01,. 

4-5 

In 

degrees, 

0     /    " 
83.30.15, 

00 

Augujl  1 3^/6,  by  T.  D.  P.  h     , 

j^«/>;V?r's  firft  Satellite  vanifhed  by  the  watch,  -  -  11.32.28 

6  or  8  feconds  before  the  time  noted,  it  had  not  changed  colour :  a  cloud  came 
on  and  hid  it  for  about  8  feconds,  and  when  it  was  gone,  the  Satellite  had  vanifhed. 

Auguft  20th,  by  T.  D.  P.  h    ,    u 

yupiter*?,  firft  Satellite  vanifhed  by  the  watch,  -  -  14.2.30 

The 
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The  fky  was  clear,  the  glafs  fteady :  here  I  expeded  what  happened,  and  was  on 
my  guard.  The  Satellite  vanifhed  at  a  fmall  diftance  from  the  body,  /.  e,  before 
the  conta(5t,  and  without  changing  colour. 

Day.  h      ,      „ 

O   On  meridian,  Auguft  19th,  -  23.57.13,25 

Equation  of  E.  A.  -         -  +       ^  >  5 


19th,  -         -  23.57.14,75     flow,       -       2'.45",25 

Immediately  before  this  obfervation,  the  watch  was  fet  forward  one  hour  with- 
out flopping  it.  By  comparing  this  with  the  obfervation  of  the  1 2th,  the  watch 
loft  daily,   '^.t^^' ,(i. 

The  foregoing  obfervation  of  time,  is  only  of  ufe  for  the  erroneous  immerfions 
of  the  13th  and  20th. 

Day 
O   On  meridian,  Auguft  27th, 

Equation  of  E.  A. 

27th,   ^      -         -  23.41.28,6     flow,  -  18.31,4 

Day. 

O   On  meridian,  Auguft  29th, 
Equation  of  E.  A. 

24'.4o",i 
Dally  lofs,         -         3'.o4",4 
An  Emerfion  o/'Jupiter'j-/;y?  Satellite,  by  Lieutenant  Colebrooke. 

29th  Auguft,  by  watch  emerged,  _  _  _  -  -        12.27.00 

Too  flow  at  noon,  after  the  obfervation,  -         -         -         +  24.40,1 

Lofs  after  the  obfervation,  -         -         -         -       -     1.25,5 


h    ,    „ 
23.41.26,5 

+       2,1 

23.41.28,6 

flow, 

^3-2,S-^7y5 
+     2,4 

23-35-i9'9 

flow. 

Emerfion,  -        12.50.14,6 

Ephemeris,         -         7«  16.33 


Longitude  in  time,         -         5-33-4i,6 

In  degrees,         -         83.25.16 
Obfervations 
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Obfervations  by  T.  D.  P. 

O  On  the  meridian,  September  2,         -         23.20.47 
Equation  of  E.  A.  -         +         02,5 


23.20 

.49,5     flow. 

- 

39'-io",5 

h 

0  Altitude,  5th  September,        -          21. 

'53-55^5 

0     /     // 
^7-3^'35 

Refradion  and  parallax, 

- 

-    20 

CoUimation, 

+  51 

67.32.06 

0  Declination  at  the  time  and  place,     - 

- 

6.14.26 

Latitude, 

- 

I7-J3-32 

From  which  data,  the  time  was, 

. 

22.41.10,0 

By  the  watch. 

- 

-^^•53'$$^$ 

flow, 

-   47'-2o",5 

Whence  the  daily  lofs  was,         -         i67",7 

An  Emerjton  of']\x^\X.tr  s  jirji  Satellite, 
The  flty  clear  of  clouds,  and  the  glafs  fteady,  but  the  vapours  had  a  perceptible 
motion  through  the  telefcope :  the  Belts  were  very  diftindt. 

h 
5th  September,  by  watch  emerged,         -  -  -  -  14.00.35 

h    .   „ 
N.  B.  Full  fplendor,   14-2,15.     Too  flow  at  the  altitude  of  the  o  taken 

after  the  obfervation,  +  47.20,5 

Lofs  after  the  obfervation,  at  i67",7  "  ~  54'4 


Emerfion,  -         14.47.01,1 

Ephemeris,  -  9.13.36 


Longitude  in  time,  -  5-33«25jI 


o 


In  degrees,  -  83.21.18 

Obferuations 
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Obfervatiom  by  Lieutenant  Colebrooke, 


G  On  the  meridian,  September  29th, 
Equation  of  E.  A. 


Equation  of  time, 

©  On  the  meridian,  Odober  ift, 

Equation  of  E.  A. 


23.38.27,6 

+     5,4 

23-38.33,0 
23.49.46,4 

23.32.17,3 
+     5,7 

flow, 
flow, 

flow, 
flow. 

2r.2  7",o 

H.I3..4 

23.32.23,0 
23.49.08,6 

27.37,0 
16.45,6 

3'-05">i 

0 

Equation  of  time. 

Dally  lofs  on  folar  time, 

An  Emerjion  of  JuTp'itev  s  Jir_^  Sate/lite. 

30th  September,  by  watch  emerged. 

Too  flow  at  noon, 
Lofs  till  obfervation,  at  185",!, 

Emerfion, 
Ephemeris, 

Longitude  in  time. 
In  degrees, 

I  fufped  that  a  mifl:ake  was  committed  in  writing   down  the  time,  and  that  it 
ought  to  have  been  g^\i6.'io."     But  this  is  as  it  is  entered  in  the  original  book. 
13th  October,  at  i'.48'  fet  the  watch  forward  one  hour  without  flopping  it. 

G   On  the  meridian,  Odober  15th,     -     23.51.53,5 
Equation  of  E.  A.         -  +     6,8 


t}  , 

9-15 

.10 

421, 

.27 

+   I 

■15 

9-37 

•52 

405 

.02 

5-32- 

50 

83^.1  2', 

■30" 

23.52.00,3     flow,     -    7.'59',7 

Equation  of  time,         -  23.45.31,7      fafl:,      -     6.28,6 

G  The 
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The  obfervation  of  the  O  paflage  over  the  meridian  was  not  taken  on  the  next 
day  after  the  emerfion  as  ufual,  and  between  the  17th  and  i8th  the  watch  ran 
down.  Therefore  the  rate  is  afcertained  from  the  mean  time,  compared  with  the 
29th  September,  and  ift  Odober. 

And  the  watch  loft  by  the  ift,         -  173,6  dally. 

By  the  2d,         -  174,7 


Mean,         -  174,2 

Daily  variation,         -        +11,5 


Daily  lofs  on  folar  time,  -         1 85,7 

An  Emerfion  o/' Jupiter' j-^fr/?  Satellite. 

h    >     " 
i6th  Odober,  by  watch  emerged,       _  _  -  -  7-S3-'i5 

Too  flow  at  noon,  -  +  7.59,7 

Lofs  till  obfervation,  at  i85",7,  "  +1.01,9 


Refult  of  the  Obfervation  of  Longitude. 

29lh  Auguft,        COLEBROOKE,  -       ^T,.2S'l(^  83.25.16 

5th  September,  Pearse,  -  83.21.18  83.21.18 

30th  do.  CoLEBRooKE,  -  82.12.30  fejeded. 

iGthOdober,    Colebrogke,    -  83.19.54  8j.19.54 

Mean,     -  83.19.44,5  83.22.09,3 


Emerfion,  -  8.02.36,6 

Ephemeris,         -  2.29.17,0 


Longitude  In  time,        -  5-33''^9fi 

In  degrees,  -  83.19.54 


JIZIAN^ 
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VIZIANAGARUM  PALACE. 

An  Obfervation  of  ]\x^\x.tx'sfecond  Satellite^  by  T.  D.  P. 

h 
2  2d  Odober,  by  watch  emerged  »  _  .  .  7.16.06 

Full  fplendor,  -  18.18 

Obfervations  by  Lieutenant  Colebrooke. 

Ejual  altiluJes. 

*  Fumulhoot,  rlfing,  -  7.48.10 

Falling,  -  9  ■44- 2  5 


*  On  the  meridian,            — 
By  calculation,                — 

8.46.17,5 

8-54»35>5        flow,    - 

8.18" 

0  On  the  meridian,  2  2d, 

Equation  of  E.  A.     - 

h     ,    „ 
23-5o-H'5 
+  7,0 

23.50.21,5         flow,     - 

9-38",5 

23d  Odober,  *   'Fumulhoot y  rifing, 
Falling, 

7-5I-39 
9.29.05 

*  On  the  meridian. 
By  calculation. 

8.40.22 
8.50.46,2     flow. 

-       IO'.24''2 

0   On  the  meridian,  23d, 

Equation  of  E.  A. 

h     ,    , 
23.48.10,3 

+  7,6 

From  the  above,  daily  lofs,         - 

23.48.17,3     flow, 

-    I25",2 

-     1 1'.42'',7 

An  Emerjion 

2/*  Jupiter' j/r/?  Satellite, 

By  watch  emerged. 

- 

9-48.55 

2  2d  Odober, 
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h 


22d  Odober,  yw/Z/^r's  fecond  Satellite  emerged,  -  -  7.i'6.o6 

By  Fumulhoot,  watch  flow,  -  +8.18 

Lofs  in  i^'.3o' after  emerfion,  at  i25",2     -  -      07,8 


Emerfion,  -  7.24.16,2 

Ephemeris,         -  1.49.57 


Longitude  in  time,         -  5.34.19,2 


o 


In  degrees,         -  83.34.48 

h    , 
23d  Odober,  Jupiter  s  firft  Satellite  emerged,  -  -  9'A'^-55 

By  Fumii/i^oot  too  HoWf  -  +  10.24,6 

Lofs  in  i^-'.S' after  Jp7/wz</^(J(?/ pafled  at  125  ,2       -         _  +   06,0 


Emerfion,         .-  9.59.25,6 

Ephemeris,         -  4.26.08,0 


Longitude  in  time,         -  S-33'^7fi 

o      '     » 
In  degrees,         -  83.19.54,0 

Mr.  Maxton  obferved  this  at  Vizacpatam,  and  the  two  obfervations  fliew  only 
39"  difference  of  Longitude,  but  the  high  hill  that  lies  to  the  north  of  the  palace 
bore  from  Bcemiihvilfa,  N.  8^.25'  E.  and  by  trigonometry  its  diftance  was  22,978 
miles,  therefore  it  lay  north  of  BeemulvoUfa^  19'.  2 8"  and  eaft  2'.52".  The  palace 
lies  i2'.20',3  to  the  north  by  obfervations  at  large,  and  therefore  to  the  eafl:  1.48". 
But  Beemulivilj'a  lies  to  the  eafl:  of  Vizacpatam.  Mr.  Maxton's  eye,  it  may  be 
prcfumed,  is  not  fo  quick  as  Lieutenant  Colebrooke's,  and  will  fuffice  to  ac- 
count for  the  difference  ;  for  by  a  particular  furvey  round  thefe  parts,  Vi%ianagiir 
fort  docs  lie  6.36'  eaft  oi  Vizacpatam. 

NJRRAINPOOR. 

Which  by  the  table  of  the  route  lies  wefi:  of  Vizianagarum  palace  2'. 

Qhfcrvathns 
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Ohfervatiom  by  Lieutenant  CoLEBROOKE,yor  tme. 

h 
On  the  meridian,  Odober  31ft,    23.36.04,3 
Equation         _  -  +     6,4 


23.36.10,7     flow,  -  23'.49",3 


November  ift,        -      23.34.39,5 
Equation,        -  +     6,8 


23  •3446,3     flo^%  -  -     25.13,7 


h  .  „ 

6.00.45 

23  49'3 

22.5 

6.24.56,8 
51.26 

Daily  lofs         -       1.24,4 
An  Obfervatton  of  ]\x^\itx' s  Jirji  Satellite. 
Sky  remarkably  clear  and  glafs  fleady. 

31ft;  Oi^ober,  emerged  by  watch         _         _         -         -         - 
Too  flow  at  noon,  -         -         -         -         - 

Lofs  till  obfervation  at  84",4, 

Emerfion, 
'  Ephemeris, 

Longitude  in  time,        5-33'3°j8 
In  degrees,        -  83.22.42,0 

KALINGAPATAM,     1784. 

Obfervations  by  Lieutenant  Colebrooke,  J^r  time, 
h 
O  On  meridian,  November  7th,      -     23.50.56,5 
Equation  of  E.  A.  -         -  +  6,8 

23.51.03,3     flow,       -  -         8'.56',7 

g  Caffiopaese  on  the  meridian,         -         8.49.48 

By  calculation,    .-     9.00.01,6     flow,        -  -  10.13,6 

Therefore  the  watch  lofl:  i'.i6',q  in  g  hours,  and  2oc'',o6  daily. 

N.  B. 
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N.B.  The  watch  had  run  down  on  the  5th,  and  the  weather  was  changing  from 
dry  to  cloudy,  which  ended  in  rain. 

For  Longitude. 
An  Emerfion  of  ]v.-^\Xsx  s  Jirjl  Satellite. 
Glafs  fteady,  atmofphere  rather  thick. 

By  watch  emerged        ------  S.  13.35 

Too  flow  by  the  ftar,  -  -  -  -  -  -  +10.13,6 

The  ftar  pafled,  after  the  emerfion  36' ;  lois  for  that  time,  -  -    5»i 

Emerfion,  -         -         8.23.43,5 

Ephemeris,         -         -         2.47.01,0 


Longitude  in  time,      -  5.36.42,5 

In  degrees,         -         -  84.10.37,5 

lECH/IPOORE,     1782. 
Obfervations  by  T.  D.  P. 
Double  altitudes  of  Jupiter ^  with  the  odant  and  artificial  horizon. 

Time.  Angles. 

8.10.03     —     64.28.10  y«//>fr's  R.  A.  at  the  time,     -  17.21.46,6 

^Z-'^'i     —     63.30.00  Declination         -         -  23.02. 04S. 

I   C.O8  62. AC. 20  T»         A  1  .  '         " 

o  ,    ^^  o  R- A.  at  the  time,  -  11.55.08,2 

18.53    —     61.50.30  ^^ 

Latitude  by  CoLEBOOKE,  1784,  fee  Table. 


8.14.17  Mean,  3 1. 34. 15 

Ref.      -   1.34 

31.32.41 


See  obfervations  at  large,       -       19.06.45 


From 
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From  the  above  data,  'Jupiter  had  pafled  the  meridian  2/;.45'.59'',2,  and  the  time 

h 
was         -  -  -  -         8.12.37,6 

Watch,         -         8. 14. 1 7 

Too  fail,        -  1-39)4 

An  EcUpfe  of  the  Moon. 

h    ,     ,, 
4 ift  September,         7.00.15     doubtful. 

01.40  begun  certainly. 

02.40  ftrong  fhadow  came  on. 

04.14  Penumbra  touched  a  place  which  I  name  A» 

09.03  fhadow  touched  A. 

9.06.56  fhadow  touched  the  limb  at  B. 

08. 1 1  Penumbra  going. 

I  o.  1 2  limb  not  perfecftly  bright. 

11.20  end  certainly,  and  at  B. 

By  comparifon  of  the  obfervations  at  A,  it  appears  that  the  fhadow  required 
4.49"  to  move  through  the  breadth  of  the  Penumbra.  By  comparing  thofe  at  B, 
it  appears  that  4.24"  were  then  fufEcient. 

The  mean  of  thefe  will  be  very  near  the  truth  ;  it  is  4'-37' 


Shadow  came  on, 
Advance  of  Penumbra, 

7.02.40 
-  04-37 

Beginning  of  eclipfe, 

6.58.03 

Shadow  touched  the  limb,     - 
Retreat  of  Penumbra, 

9.06.56 

+  04.37 

End  of  eclipfe,     _         -         - 

9-II-33 
Duration 

^3  ASTRONOMICAL  OBSERVATIONS 


Duration  obferved,        _         -         - 
Duration  by  ephemeris, 

h     ,     „ 
2- 13-3? 
2.08.30 

By  ephemeris  end, 
Beginning, 

+  05.00 
3.28 
1. 19. 30 

Duration^ 

2.08.30 

Ephemeris  middle, 

2.23.45 

Middle  obferved  by  watch, 
Too  faft, 

8.04.48 
-     1-39.4 

Ephemeris, 

8.03.08,6 
2.23.45 

Longitude  In  time, 
In  degrees, 

5-39-23.^ 
-      84-50-54 

GANG  AM  FORT,    1782. 

Obfervations  by  T.  D.  P.     Latitude  determined, 

4th  September,  horizon  clear,  odant,        _  _  -  . 

6th,     Very  hazy,  by  fextant,  and  quadrant,  both  agreed, 
16th,  Sextant, 

Odant, 

Mean,         -         19.21.03 

Thefe  were  taken  from  the  top  of  the  Chief's  houfe,  the  fea  was  the  horizon, 
the  height  above  the  area  of  the  fort  was  meafured,  but  the  height  of  that  area 
was  guefled  at ;  the  dip  was  taken  correfponding  to  this  height  from  the  tables. 

An 


h 

^ 

^ 

19. 

21 

•30 

19. 

21 

•°3 

19. 

21 

•50 

19, 

,19.50 

IN  FORT  WILLIAM.  &c.  49 

An  Obfervation  of  ]\x^\ttx'' s  fourth  Satellite. 

h    ,    , 
i6th  September,  1782,  immerfion,  -  -  -  -         6.45.27 

The  change  of  colour  was  noted  at  -         6.44.04 

Clouds  prevented  the  obferving  of  the  emerfion  of  this,  and  the  immerfion  of 
the  firfl  which  happened  that  night. 

GANJAM   CAMP,     1784. 
Obfervations  by  Lieutenant  Colebrooke. 

h     ,      ,, 
O  On  the  meridian,  November  20th,  -         23,57.36,3 

Equation  of  E,  A.       -  +  05,5 


23.57.41,8     flow,       -      2'.l8",2 

O  On  the  meridian,   21ft,  -  -  23.56.00 

Equation  of  E.  A.  ^  o^,^ 


23-56.05,5     flow,       -       3.54,5 


o  On  the  meridian,  22d,  -  -  23.54.15,0 

Equation  of  E.  A.       -  05,4 


23.54.20,4     flow,       -       5.59,6 
*  -=  Cafjiopcece,  24th  November. 

Firjl  Wire.  Middle.  Upper, 
h     ,      „ 

Rifing,      -      7.28.20  34.40  42.40 

Falling,     -     g.2,S.Si  29.35  21.37 


On  the  meridian. 


8-32-o6,5      32.07,5      32.08,5     =    8.32.07,5 
By  calculation,     -     8.39.51,2 


Slow,  -  7-43,7 

Which  compared  with  the  laft  folar  obfervation,  gives  91  ",3  daily  lofs. 

H 
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An  'Emerfion  of  Jupker'^T&y?  Satellite, 

h     I     II 
24th  November,  by  watch  emerged,       -  -  -  -  6.37.35 

Too  flow  by  the  ftar,  -  +  7-43 >7 

Lofs  after  the  emerfion,  at  91  ,3,       -  -    7iZ 

Emerfion,         -  6.45.11,4 

Ephemeris        -  1.04.39 

Longitude  in  time,     5.40.32,4 

In  degrees,         -         86.08.06 

JEHAUDJEPOOE,  1784. 
Obfervations  by  Lieutenant  Colebrooke. 

Middle.  Upper, 

h    •     ,.  ,      „ 

17th  December,  *  t  Caffiopcece  rifing,  -         6.31.40         42.03 

falling,  -         8.05.53         SS-Z'^ 


*  On  the  meridian,  -         7.18.46,5     18.47   =    7-18.46,7 

By  calculation,         -         7.54.48,7 

h    I     "        Watch  flow,    36.02,0 
O  On  the  meridian,  1 7th,  -  -       23.23.59,3 

Equation  of  E.  A.         -  +1 


23.24.00       flow, 

36.00 

An  Emerjjon  of  Juipiter' sjrji  Satellite. 
r  watch  emerged. 

Too  flow  by  the  * 

6.21.25 
36.02 

Emerfion, 

6.57.27 

Ephemeris, 

I.I  1.50 

Longitude  in  time, 

5AS'37 

In  degrees, 

0   /     " 
86.24.15 

SOOBUN- 
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SOOBUNREEKA  RIVER  CAMP,  1784. 

Obfervatiom  by  Lieutenant  Colebrooke. 
N.B.  Oppoftte  Jellafore,  on  the  Ballafore  fide  of  the  river. 

h      ,      „ 

O  On  the  meridian,  December  24th  -         23.19.34,1 

Equation  of  E.  A.  -  -  -     ,7 

23-i9-33>4    flow,      -     40.26,6 

h      ,       „ 

O  On  the  meridian,  December  25th  -         23.18.12 

Equation  of  E.  A.  -  -  -      i 


23,18.11  flow,  -     41.49,0 
Daily  lofs,         -         82",4 

An  Emerfion  of  ]yx^\tet' s  frji  Satellite. 

b    ,     „ 

17th  December,  by  watch  emerged,       -             _             _  .  8.12.42 

Full  fplendor.         Too  flow  at  the  following  noon,  -  40.26,2 

S'^. i3'.5o"         Lofs  after  emerfion,  at  82'',4  -  -    52 


Emerfion,  -  8.52.16,2 

Ephemeris,  -  3.04,14 


Longitude  in  time,  -  5.48.02,2 

O         '        " 

In  degrees,  -  87.00.33,0 

An  Emerfion  0/"  Jupiter' j  fecond  Satellite. 

h      ,      „ 

25th  December,  by  watch  emerged,  _  -  -  6.04.40 

Watch  flow,  -  +40.26,6 

Lofs  till  obfervation,  at  82",4  -  +23,2 


Emerfion,  -  6.45.29,8 

Ephemeris,  -  55.57 

Longitude  in  time,  -  5.49,32,8 

In  degrees,  -  87.23.12 

A  Com- 
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A  Comparifon  of  the  Obfervations  for  Longitudes,  with  correfponding  Obfervations  at 
dif treat  Places,  to  fx  the  Longitudes  of  thofe  'which  'were  undetennined. 

By  T.  D.  P. 
CALCUTTA. 
The  obfen'atory  was  at  the  Treafury  Gate  in  Fort  William. 

Lunar  Eclipfes.  h    ,     „ 

1776,  July  30th,  Immerfion  at  Calcutta,  -  17. 01. 16 

Greenwich,  -  11. 08. 21  h     ,     „ 


As  this  was  not  of  the  beft,  I  rejed  it. 

1779,  November  23d.  I  rejedt  the  beginning,  becaufe,  when  compared  with 
Tycho  in  the  former  part,  it  appears  from  a  like  comparifon  of  the  Greenwich  obfer- 
vations,  that  it  is  erroneous  a  full  minute.  The  firft  Copernicus  is  alfo  rejedled. 
And  by  comparing  the  end  doubtful  with  Tycho  and  Copernicus  of  the  latter  part 
in  both  fets,  it  appears  to  be  the  obfervation  that  muft  be  compared  with  the  end  at 
Greenwich. 


The  body  of  Tycho  touched, 
Faffed, 

Immerfion, 

Emerfion, 

Grimaldi  touched. 

The  middle  of  Copernicus, 

The  body  of  Tycho  touched, 
Faffed, 

The  end, 


Calcutta.  iGreenivich, 

Longitude . 

h 

h    ,     ,, 

h    ,     „ 

12.35.30 

6.42.29 

5.53.01,0 

36.53 

43-3'5 

17,0 

13.01.41,3 

7.08.08 

33.3 

14.40.13,3 

8.46.23 

5°.3 

43.06,3 

49-45 

21,3 

15.02.44,1 

9.08.59,5 

44,6 

04.56 

11-39 

17,0 

06.23 

12.49 

34,0 

i5-39-4S>6 

9.46.09 

36,6 

Mean,  in  time,     5.53.28,3 
In  degrees,  88.22.04,5 

Jupiter'j  Satellites. 
From  the  beginning  in  1774,  till  the  27th  December,  1777,  the  obfervations  were 
made  with  a  middling  18-inch  reflector,  I  allow  24"  to  compare  it  with  the  large 
refledlor  at  Greenwich,  and  1 2  for  their  refraftor.  The  comparifon  is  of  adlual 
correfponding  obfervations,  except  in  two  cafes,  in  which  the  Calcutta  obfervations 
are  one  revolution  later.  The  longitudes  of  Paris  and  Stockholm  are  taken  from 
Wargentin,  Phil.  Tranf.  vol.  67.  Lunden,  from  thirty-three  correfponding 
obfervations  found  in  that  fame  paper  :  of  Chifehurft,  from  Wollaston,  vol.  74. 
Of  Geneva,  Oxford,  and  Marfeilles,  from  Pigot,  vol.  68  and  '](i.  Nagpoore  and 
Cbunargicr,  were  communicated  to  me  by  Lieutenant  Ewart,  of  the  Bengal  q^2l- 
blifhment,  who  obferved  at  eacii  place  a  confiderable  time. 
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17741  Oiflobcr  14th, 

2lft. 


23d. 
December  31ft. 

1776,  November  1 1  th. 

13th. 
17th. 

December  1 8th. 


Calcutta, 
Stockholm, 

Greenwich, 
Paris, 
Geneva, 
Oxford, 


Calcutta, 

Calcutta, 
Lunden, 

Greenwich, 


Calcutta, 

Calcutta, 
Chiflehurft, 

Calcutta, 
Marfeilles, 


12.32.25 
07.52.00 


g.44.47 
8.59.20 
8.30.26 

Immerfion, 


Ti/fie. 


rreclioii  J'jr  Lu, 
tu.ie  or  Gliijs. 


ill  Sat.  Im.   +  2<). 

—  J. 12. 21 

ift  Sat.  Im. 

—  09.25 

—  24.05 
+     4-59 


Mean, 

Add  one  Revolution  1 , 

Day  23d, 


8.57.15 


11.25.47 
6.25.05 


iflSat.  Im 


iftSat.  Im.  +24 

—  24  Em. 
—  5MS 


N.B.  Refrador, 
Add  one  Revolution  i. 
Day,  13th, 


13.58.56.3 

9-38.48.5 

15.58.21 
10.25.54 


ift  Sat.  Im.  +12 

3d  Sat.  Ira.   +12 
—19 

2d  Sac.  Im. 

—  21.25 


12.32.49 
6-39-39 


8.35.00 
22 
'S 
25 


8.35.15,5 
18.28.49 


3.04.45 
8.57.39 

11.25.23 
5.32.10 


I3-37-32 
18.28.06 


8.05.38 
13.59.08,3 


15.32.03,3 
9.38.29,5 


15.58.21 
10.04.29 


Mean  by  Jupiter's  Satellite, 
By  Lunar  Eclipfes, 

Refult — Longitude  of  Calcutta. 


Ion  01  1  u  D  t. 
In  Time     111  Decree:. 


S-S  31  O'O 


S-S3-34-S 
5.53.13,0 

5-53-30.3 
5-S3-33.8 
5.53.52,0 


5-53-29 
5.53.28 


S-S3-^8'5 


88.22.07.5 


Time. 


Correction  for  Longi- 
tude or  Clitj's. 


Times  correSl. 


Lo  N  G I T  u  D  E . 
In  Time.      In  Degrees, 


1782,  September  21ft, 

Oflober  9th. 
1784,  September  5th. 


NoTcmbei  8th. 


Ichapoore, 

Nagpoore, 

Koffim  Kptta, 
Nagpoore, 

York, 
Greenwich, 

Paris, 
Beemulwilfa, 


Kalingapatam 
Chunargur, 


A  Lunar  Eclipse. 
The  (hadow  touched  the  limb. 
A    ,  I  i&  .    „ 

8.4'4.2"z     I  — 5.18.46 

Jupiter's  Satellites. 
Ill  Sat.  E. 

— 5.18.+6 


h 
9.05.16,6 

3.25.36 


6.56.43 
9.o8.;4 

9.22.18 

14.47.01,1 

8.1 9.45 


7.09.48 
I-37-S7 


+  4-J' 
Refraftor, 

j  +  glafs,  13 

1—  9-2S 

I  ft  Sat.  E.  Mean, 


ift.  Sat.  E. 

—5.32.26 
I 


9.13.25 
«5 

06 


5.39.40,6 
5.3iS''0 


9.13.15,5 
14.46.49,1 


8.23.43,5 
2.47.C9 


5-3  3-34.0 


S-36-34.J 


84.55.09,8 
82.57.45 


83.23.30/5 


84.08.37.0 
Observations 
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o 

BSERVATIONS   Ut  kirg 

c  for  delermiiiiiis;  the  Laliludci  of  Places. 

Arch  ok  96. 

Refrac- 

fbanominon 

ionorE- 

Zenith  Dif- 

Latitude  hj 

Name  of  the 

and  Face  oj  the 

Date. 

Reading. 

i\ilue. 

Arch  of  go. 

quation 

lance  cor- 

Vecliiialio 

the  ol'fer'v 

flace  and  its 

Sluadrant. 

appUe.l. 

rected. 

eition. 

orred  Latitude. 

1-S3. 

D.SD.N. 

0     ,     " 

„ 

0 

a.  Aquili,    E. 

Ort. 
9th, 

4.  i.z?,i 

4.39.36,2 

4.40.00 

"4.3 

4.39.52,4 

8. 1 '8.24,7 

N. 

12.58.17,1 

Viperee. 

W. 

1 1  til, 

6-3.01,5 

4.54.39,2 

4.55.00 

S 

4.54.54,2 

13.13.18,9 

E. 

izth, 

4-  3-2  S 

4.39.29,6 

4.40.00 

4.3 

4.39.49,1 

12.58.13,8 

«c  Cygni,    W. 

9th, 

33.    1.20,5 

31.19.19,3 

31.19.10 

35.3 

31. 19.50 

44.30.53.8N.I 

13.11.03,8 

W. 

nth, 

33.  1.18,5 

3l.lS.26,5 

31.18.30 

35.3 

31.19.03,6 

13.11.50,2 

f  uniulhoot,E. 

nth, 

46.  2.18 

4343-32 

43.44.00 

54.S 

43.44.40,5 

304543 

S. 

12.58.57,5 

«  Pegafi,     E. 

II  til. 

2-3.12 

I.  5.02,4 

I.  5.00 

I 

I.  5.02,2 

14.  2.42,8N. 

I  2.57.40,6 

W. 

nth, 

0.  3.21 

0.51.11,3 

0.51.30,0        0,8  1 

0.51.21,5 

13.11.21,3 

4  Stars,       E. 

1  2.58.1  7,2 

Viperee, 

4  Stars,     W. 

13.11.53,5 

13.05.05,35 

Algenib,     E. 

Nov. 

I.  0.00 

0.56.15 

0.57.00 

0,9 

0.56.35,4 

13.58.34,7^.] 

13.   1.56,4 

Trivatore, 

W. 

2ltt. 

0.  3.00 

0.42.11,3 

0.42.30 

0.7 

0.42.21,3 

13.16.13,3 

0     ,     .. 

Pole  at  10  P. 

79.  3.16 

74-53-i8 

74-S3-30 

210,0 

+ 
428,0 

7500.12,2 

88.  9.08 

13.08.55.8 

13.  9.00,4 

CoUim. 

1-S4. 



Ap.i! 

Eclow  the  pole. 

228,0 

a  Leonis,    E. 

Z3d. 

0.  1. 04 

0.15.49.2 

0.15.55 

0 

0.15.55,3 

I3-00-3  3 

N. 

1 3-' 6.45 

North  fuk  of 
Cortelare  river. 

«Urr.Maj,W. 

;2.  3.29 

}9-39-56 

49.40.40 

67,0 

49.41.25 

62.54.43 

N. 

13.13.18 

13  15.01,5 

«  Leonis,   W. 

:5th> 

0.   2.09 

0.32.05 

0.32.40 
Colli*. 

0,5 
102 

0.30.43 

13.00.53 

N. 

'3-3'-34 

.'irambaukiim, 
13.3']. 36 

«  Urf.Maj.W. 

2fith, 

52.   1.29 

49.11.48,4 

49.1 2.20 

67,0 

49.13.11,2 

62.54.43 

N. 

13.41.32.2 

Akamapett, 

«  Virginib,  E. 

25.   1.0 1 

23.40.45 

23.41.00 

25 

23.41.17,5 

10,  1.46 

S. 

«3-39-3'-5 

0     ' 
13.40.32 

«  Leonis,  W. 

27th 

0.  3.10,5 

0.46.40 

0.47.00 

0,8 

0.46.54,8 

13-  0-53 

N. 

13.47.47.8 

Akarumpauk, 

y  Leonis,  W. 

7.  2.14 

7.  8.oT,6 

7.  7.20 

7 

7.  748,8 

20.55.38 

N. 

13.47.50 

0     ,     „ 
■34749 

V  Leonis,  W 

28th 

7.    I.ZO 

6.56.36 

6.57.  0 

7 

6.56.55 

1 3.40.43 

Nayrpctt, 

>  Virginis,  F. 

25.20.01 

23-54-49 

23.55.00 

25 

23.55.19 

10.  1.46 

S 

"3-S3-33 

I  3.56.08 

«  Urf.Maj.W 

2  9  til 

52.  0.12,5 

48.50.29,6 

4S.50.50 

65 

48.5145 

62.54.43 

N 

.4.  2.58 

Koraare, 

a  Virginis,  E 

25. 2.25 

2+.    5.22 

24.  5.50 

25 

24.  6.01 

10.  1.46 

S. 

14.  4.15 

0    •     V 

7  Leonis,   W 

30th 

7.   I.  3 

6.49.07,2 

6.49.1  0 

6,5 

6.49.1  5 

20.55.38 

N 

14.  6.23 

14.  5.12,6 

«  rrf.iVlaj.W 

52.  0.  9 

48.4S.57 

48.49.40 

65 

48.50.23 

62.54.43 

N. 

14.  4.20 

a.  Virginis,  K. 

25.  2.23 

■4     4-29 

24.  5.10 

25 

24.   5.15 

10.  1.46 

S 

14.  3.29 

Vincateechil- 

a  Urf.Maj.W 

May 

5'-  3-04 

4S.32.42 

4S.3z.00 

64 

48.33.25 

62.54.43 

N. 

14.21.18 

lum,    0 

ft  N'irginis,  £. 

ift. 

25-  3-^6 

24.19.52 

24.20.00 

26 

2.f.20.2  2 

10.  1,46 

14.18.36 

14. 19.5"; 
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Observations  at  large  for  determining  the  Latitudes  of  Places. 


Arch 

or  96. 

Phanomenon 

Equa- 

Zenith Dif- 

Lntit:i,iehy 

Name  of  the 

and  Face  oj  the 

Date. 

Readhig. 

yatue. 

Arch  of  1)0. 

tion  ap 

tance  cor- 

Declination,   ihe  ol/j'er-v- 

place  and  its 

£>uadrant. 

ptted. 

reSIed. 

ation. 

correct  Latitude. 

■  7S4. 

D.SD.N. 

0 

0 

0 

0     ,     ,. 

0 

SUrf.Maj.W 

Vlay 

+6. 

2.17 

43.43.06 

43.44.00 

54 

43.44.27 

5S.13.58  Is'. 

1 4.29.3"i 

Pinnare  River, 

^Urf.Maj.W. 

3d, 

44. 

l.IO 

41.43.27,4 

41.33.10 

50'3 

4.  .34.09 

56.  l-zi  N. 

14.2914 

Nortll  Bank, 

atVirginis,  E. 

26. 

0.15 

24.29.05,5 

24.29.10 

26 

24.29.33,7 

10.  1.46    S. 

14.27.47,7 

14.28.35 

a  Virginis,  E. 

loth, 

26. 

2.22 

25.00.17,6 

2j.00.40 

26,2 

25.00.55 

14.59.09 

Ollore*. 

^Urf.Maj.W. 

44- 

1.20 

1 1-3  7-51 

41.37.20 

49 

41.38.24,5 

56.  3.23  N.  14.24.58,5 

1442.03,8 

SUrf.M.HJ.W. 

1 2  th, 

46. 

0.22 

43.17.10 

43.17.10 

53 

43.18.03 

58.13.5S  N.  14.55.55 

Mooaumillo- 

a.  Virginis,  E. 

26. 

1.28 

24.48.52 

2.)..48.5o 

25 

24.49.16 

10.  1.48    S. 

14.47.28 

dooro. 

^Urf.Maj.W. 

43- 

3.'5 

41.  7.32 

41.  8.1c 

44 

41.   8.35 

56.  3.23  N. 

14.54.48 

«  Virginis,  E. 

13  th, 

26. 

1.30 

24.49.48,5 

24.50.00 

25 

24.50.19,3 

10.  1.48    S. 

14.48.31,3 

0    ,    „ 

CUrf.MajAV. 

43- 

3-'4 

41.  7-05.54'.  7.'o 

44 

41.  7.51,7 

56.  3.23   N. 

i4-55-3'.3 

i4-5«-42.i 

SUrf.Maj.W. 

igth.+s- 

2.07 

42.42.27,1  42-42-'o 

53 

42.43.1  1,5 

58.13.53  N. 

15.30.46,5 

Ongle,  proper- 

.Urf.Maj.VV 

44- 

1. 17 

41.36.32    41.36.00 

50 

41.37.06 

57.  8.02,5  N. 

15.30.56,5 

ly  Wungolc, 

a.  Virginis,  E. 

27- 

0.22 

25.28.25     25.29.00 

27 

25.29.09,5 

10.  1.48    S. 

i5.27.2'.5 

0       .      r, 

^Urf.Maj.W. 

43- 

0.27 

40.30.37 

40.30.30 

49 

40.31.22,5 

56.  323  N. 

15-3  2-00,5 

1 5.29^1 8,2 

a  Virginis,  E. 

20th, 

27. 

1.05 

25.35.01 

25.35.00 

27 

25.35.27,5 

10.  1.48     S. 

I5-33-39.5 

Chicoortee, 

(Urf.Maj.W. 

43- 

0.17 

40.26.13 

40.26.05 

49 

40.26.58 

56.  3.23   N. 

15.36.25 

15.35.440"   , 

a  Virginis,  E. 

22d, 

^7- 

1.05 

25.35.01 

25.35.00 

27 

25.35.27,5 

10.  1.48    S. 

'S-33.39'S 

Yenmvmbender, 

<Urf.Maj.W. 

43- 

0.13 

40.24.29 

40.25.00 

49 

40-2  5 -3  3  >4 

56.  3-23  N. 

15.37.49,6 

r5-46.2'7,5 

X  Urf.Maj.W. 

23d. 

36. 

3-'S 

34-33-37 

34-33-50 

39 

34,34.22,5 

50.23.42   N. 

15.49.09 

Vantipollam, 

a  Librae,     E. 

32- 

3.21 

30.51.25 

30.51.05 

34 

30.51.49 

15.  803     S. 

15.43.46 

15.46.27,5 

a.  Virginis,  E. 

25  th, 

27. 

2.iy 

25.53.28 

25.54.00 

28 

25.54.12 

to.  1.4S     S. 

15.52.24 

Baupetla, 

?  Urf.Maj.W. 

42. 

3-  3 

40.  6.00 

40.  5.50 

48 

40.  6.43 

56.  323  N. 

15.56.40 

iVsVi'z 

LiEUTEN.^NT  Cole  BROOKE  had  by  this  time 
will  appear  where  I  did  not  take  any.  The  next  is 
He  did  obferve  Chicoortee,  the  refult  I  had  entered 


acquired  the  art  of  ufing  the  quadrant,  and  his  obfervation» 
his,  and  where  his  are  fubftituted,  they  will  be  marked  C. 
in  my  book,  it  was  i  5°.34'.io"  but  his  obfervation  was  loft. 


X  Urf.Maj.W. 

a  Libra:,      E. 
X  Urf.Maj.W. 


X  Librx,     E. 


26th,!36.  2.16 


28th, 


33.  0.20 
36.  1.22 


53-  i-'S 


3420.09H 

31.  5.02 
34-  8.44 


31.16.54 


34.20.00 

31.  5.00 
35-  8-°S 


31.17.00 


39 

34 
38 


34 


34.20.43.7 
3«-  5-35 


50.23.42  N. 
15.  8.03     S. 


34.  9.02,5150.23.42  N. 


31.17.31 


15.  8.03     S 


16.02.58,3 

I5S7-32 
16.14.39,5 


16.  9.28 


Chundole, 

o    <    , 

16.  0.15,2  C. 
SicacoUum,  on 
the  North  Bank 
of  the  Kiftna, 

o      , 

16.12.04,3 


•  The  quadrant  was  pulled  to  pieces  at  Pinnare  Camp,  and  the  line  of  colliination  had  not  been  adjufted . 
it  was  performed  before  it  was  next  ufed. 

I  2 
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ASTRONOMICAL  OBSERVATIONS 


Observations  at  large  for  determining  the  Latitudes  of  Places. 


Arch  of  96. 

Ph.mnomenon 

Equa- 

Zenith Dif 

Latitude  i-y 

Name  of  the 

and  Face  of  the 

Date 

Reading. 

Value. 

Arch  of^o. 

tion  np. 

tance  cor- 

Declination. 

the  objernj- 

place  and  its 

Quadrant. 

plu'd. 

reSled. 

ation. 

ccrrea  Latitude. 

1-84 

D.SD.N. 

0 

„ 

^ 

0     .     „ 

0      .    „ 

«Urf.Maj.\T 

.May 
29th 

43.  i.iS 

40.40.43 

\o.39.ss 

'  49 

40.41.08 

57.  8.02,5  N 

16.26.54,5 

Moodenoorc, 

a  Virgtnis,  E 

28.  0.2  r 

26.24.14 

26.23.30 

29 

26.24.21 

10.   1.48     S. 

16.22.33 

16.24.38,8  C. 

a  Virginis,  E. 

fune 

28.   1.28 

26.41.22 

26.42.00 

29 

26.42.10 

16.40.22 

Ellore, 

^Urf.Mij.W 

"lit 

41.  3.22 

39.18.16 

39.1  8.10 

48 

39-I9-IO 

56.  3.25   N 

16.44.13 

16.42.17,5  P. 

•  Urf.Mij.VV 

43.  o.oS 

40.22.15,9 

40.22.20 

49 

40.23.07 

57.  8.02,5N 

16.44.55,5 

aUrf.Maj.W 

35-  3-17 

33-3S-24'3 

33.38.40 

37.7 

33-39-IO 

50.23.42    N 

16.44.32 

0    .     • 

a  Libr:E,     E. 

33-  3-22 

3 1.48.06,3 

31.48.10 

35 

31.48.43,2 

15.  8.04    S. 

16.40.39,2 

1642.41,5  C. 

O  Up.  L.  W. 

4th, 

5.  2.20 

5.18.10 

5.18.40 

5,0 

+ 
15.49 

5.34.18 

22.32.32   N 

16.j8.j4P. 

Soolaurum, 

Semidia. 

Parallax, 

1,0 

g 

a  Virginis,  E. 

28.  2.28 

26.j5.26 

26.55.20 

29 

26.55.52 

10.  1.48     S. 

16.54.04C. 

16.56.08,5 

a.  Virginis,  E. 

1 2th, 

28.  3.02 

26.58.04 

26.57.05 

29 

26.58.03,5 

16.56.15,5 

Rajahmundree, 

<Urf.Maj.W. 

41-  2.15.S 

39.  1.11,2 

i9-  '-20 

46 

39.  2.01,6 

S6.  3.23  N. 

17.    1.12,4 

16.58.43,6  P. 

xUrf.Maj.W. 

1 2  th, 

is-  2.09 

33.20.50 

33.21.00 

l(> 

33-z«-3i 

50.23.42  N. 

17.   2.1  I 

o  Libra,      E. 

34.  0.23 

32.  2.44 

32.  2.40 

IS 

32-  3'7 

15^.  8.04     S. 

16.55.13 

16.58.42      C. 

xUrf.Maj.W. 

13th, 

35-  1-29 

33-' 5-33 

33.15.00 

35'5 

33->5-52 

50.23.42  N. 

17.    7.50 

Rajahnagur, 

e  Libra.     E. 

27.  1.07 

2S-35-53 

25.35.00 

27 

25-35-53 

8-34-33     S. 

17.    1.20 

7.4.35     c. 

X  Urf.  Maj.W. 

14th, 

35-  '-29 

33-15-33.5 

33-I5-55 

37 

33.16.21 

50.23.42   N. 

17.   7.21 

Peddapore, 

a  Draconis.W. 

51.  2.00 

48.16.52,5 

48.16.10 

62,7 

48.17.34 

65.24.36  N. 

17.   7.02 

a  Librx,      E. 

34-  1.18 

32.10.05 

32.  9.30 

34.5 

32.10.22 

15.  8.04    S. 

17.    2.18 

0    .    • 

0  Librs,     E. 

27.  1.07 

25-35-53'3 

25.34.40 

25,4 

25.36.12 

8.34.33     S. 

17-  J-39 

17.  4.35      P. 

^  Scorpi),    E. 

18th, 

38.  2.20 

36.14.25 

26.13.40 

41,5 

36.14.44 

19.12.01,6  S. 

17.  2.42 

7Draconis,\V. 

36.  2.24 

34.23.40 

34.2400 

39'0 

34.24.29 

51.31. 18  N. 

17.  6.49 

17.  4.45,5  C. 

a  Virginis,  E. 

20th, 

28.  3.27 

27.  S.59,7 

27.  8.30 

29,0 

27.  9.13,7 

10.  1.48     S. 

17.  7.26 

Gooloopool- 

e  Librs,     E. 

27.  1. 19 

25.41.09,7 

25.41.30 

28,0 

25.41.48 

8.34.33     S. 

17.  7.15 

loore. 

C  Urf.  Maj.W. 

41.  1.30 

38-53-30 

38.53.20 

44.0 

3S.54.09 

56.  3.33  N. 

17.  9.05 

0    i    ^ 

xUrf.Maj.W. 

3S-  '-23 

33.12.55,2 

33.12.50 

37 

Zi-n-iS 

50.23.42  N. 

17.10.27 

17-  8.33.5  C 

X  Urf.Maj.W. 

21  ft. 

35-  '-'6 

33.  9.50,6 

3i-  9-20 

37 

33-10.12 

50.23.42  N. 

17.13.30 

Ponding  and 
Mat  cor. 

« Libras,     E. 

34-  '-39 

32.19.18 

32.20.00 

35 

32.20.14 

58.18.04    S. 

17.12.10 

17.12.45      C, 

^  Librae,     E. 

22d, 

27.  2.10 

25.51.16 

25.5020 

28 
+ 
1.50 

25.53.06 

8.34.33     S. 

17.18.33 

Siueawaurum, 

From 

18th  to  20th  June 

i°7.!'8.33      C. 

»  Coronae  Bo- 

24th, 

10.  2.02 

9.51.30 

9.50.40 

10 

9.51.15 

27.27.03,5N. 

17.3548,5 

Ellmuchillee, 

realis.  W. 

^Scorpii,    E. 

39.  C.I  9 

36.42.06 

36.41.50 

43 

36.42.41 

19.12.01,6  s. 

»7-30-39'4 

17.33.14     C. 

IN  FORT  WILLIAM,  &c. 
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Observations  at  large  for  determining  the  Latitudes  of  Places. 


Arch  of  96. 

Pbanomenon 

Equa- 

Zenith  Hi} 

Latitude  b) 

Name  of  the 

(tndFnce  of  the 

Date. 

Reading. 

ralue. 

Arch  of^o. 

lion  ap- 

tance cor- 

Declination. 

the  Ohferi 

place  and  its 

Siuadrant. 

plied. 

reiied. 

at  ion. 

orreH  Latitude. 

178+. 

D.SD.N. 

0    ,    „ 

0    ,     ,, 

1    4, 

0     1    „ 

a     •     „ 

0     /    // 

m.  Coronx  Bo- 

June 

realis,    W. 

27  th. 

July 

9th, 

10.  1.08 

9.40.04,7 

9.39.40 

9.6 

9.40.02 

27.27.03,5^ 

17.47.01,5 

.-"obaurum. 

/3  Scorpii,    E. 

39.  1.23,5 

36.58.08,4 

36.57.20 

43 

36.58.27,2 

19.12.02    s. 

17.46.25,2 

17.46.59,2  C. 

«  Scorpii,    E. 

12tll, 

46.   2.1  I 

43.40.27,6 

43.41.00 

55 

+ 

43.41.39 

25.56.12    s. 

17.45.27 

Thefe  were  made 
^vith    difficulty  a- 

O  Up.L.W. 

y.04.12 

3.50.16,4 

3.50.00 

3.6 

4-  5-59 

27.y5.02  N. 

17.49.03 

mongtl  clouds  and 
.vinds,  but  tht-y 
.verc  all  that  cuuld 

Ref.&  Par. 

+ 

Semedia. 

1 5-47 

be  had. 

«  LjTS,    W.  Sept. 

22.00-29 

20.50.14 

20.4q.40 

33 

20.50.30 

38.35.26,3N. 

17.44.56,3 

Vizacpatani, 

^Lyra:.     W. 

8  th, 

16.01.20 

15.22.51 

15.22.10 

'5 

15.22.45,5 

33.07.16   iN. 

I  7.44-30,5 

a.  Aquite,  E. 

9.03.27 

9.20.18,2 

9.20.00 

9 

9.20.18,1 

8.i8.32,5N. 

17.38.50,6 

0    .    ., 

g  Aquils,  E. 

I  2.02.05,5 

"•45-33 

11.45.10 

12 

11.45.34 

5-53-o8,3N. 

17.38.42,3 

17.41.45 

a  Coronae  Bo- 

July 

BcemulwilfaCamp 

realis,    W. 

14th, 

10.  0.16 

9.29.32 

9.28.50 

9.5 

9.29.20,5 

27-27-03.5^' 

17-57-43. 

\  clcir  night, 

7.Draconis,W. 

35-  3-07 

33-34-OI 

33-33-10 

37.533-34-13 

51.31. 18   N. 

17.57.05 

0      ,     - 

a.  Scorpii,    E. 

39.  2,03 

37-  3-n 

37-  2-40 

43     37-  338.5 

19.12.02    S. 

.7.51.36,5 

17.54.15     c. 

^  Scorpii,   E. 

46.  2.23 

43.45.44 

43.46.00 

55     4346-47 

25.56.12    S. 

'7-5035 

Simachilluin, 

e  Librs,     E. 

28.  o.oS 

26.18.31 

26.19.00 

20,5  26.19.14 

8.34.33    s. 

17.44.41 

a  Coronae  Bo- 

realis,    W. 

8  th, 

10.  1.35,5 

9.38.59 

9.3840 

9'S 

9.38.59,0 

27.27.o3,5N. 

I  7.48.04,5 

i''7.4'6.2"8,8  C. 

The  four  following  Obfervations  were  taken  by  a  quadrant  made  by  Ramsden,  eighteen  inches  radius, 
which  Ihewed  Altitudes. 


a.  Lyra;,  W. 
^Lyrac,  W. 
K  Aquilas*,  E. 
P  Aquilae+,E. 
a  Draconis,W. 
a  Lyr«,  W 
a  Lyra;,  W. 
I  SagittariijE 
a,  Aquilae,  E 
»Sagittarii,E. 
a  Lyrx,  W. 
a  Cygni,  W. 
Si  Aquarii,  E. 
a  Cephei,  W, 
f,  Aquarii,  E 
6  North  Stars, 
6  South  Surs, 


Aug 
29ih, 


8th, 

9th, 

28  th, 
31(1, 

Sept. 

3d. 
27  th, 


73-  3-10 
79.03.00,1 
.03.  2 
83.00,1 2 

3  5-03- 1' 

22.00.04 
22.00.05 
55.03.08 
10.00.23,1 

55-03-07' 

22.00.06 

28.01.13 

25.03.30 

46.02.22 

26.00.00 


69.17.13,6 

9;74-4S-47'3 
80.24.24 

77-58.32 
33-35-46,3 
20.39.16 
20.39.42 
52.19.27,3 
9.32.50 
52.19.01 
20.40.09 
26.34.46,6 
24.21.37,3 

43-45-'7,3 
24.20.30 


69.17.3; 
74.46.  o 
80.24.50 
77.58.47 
33-35-00 
20.38.30 
20.39.00 
52.18.50 
9.33.0J 
52.18.40 
20.39.30 
26.35.00 
24.22.00 
f3.45.00 
24.22.20 


-.5.^ 

-10 

-12 

33 

20 

20 

75 
10 

75 
20 
29 
25 
55 
25 


69.17.02,3 

74-45-38 

80.24.27 

77.58.28 

33.36.01 

20.39.13 

2g.39.41 

52.20.1  8,6 

9-3305 
52.20.06 
20.40.15 
26.35.22 

2,f.22.I4 
43.46.04 
24.22.50 


38.35.26, 
33.07.16 
8.18.32 
5.53.08 
51.31.18 
38.35.26 

34.27.59, 

8.18.32, 
34.27.59, 
38.35.26 
44.31.05, 

6.30.33 
61.40.42 

6.30-33 


,iN. 

17.52.28,4 

N. 

17-52-54.0 

N. 

'7-54-  5 

A'. 

17.54.40 

N. 

'7-55-17 

N. 

17.56.13 

'7-S545 

,5  s. 

17.52.29 

,5i\. 

'7-5«-37.5 

^M 

17.52.06,5 

N. 

17.55.11 

.3N. 

« 7-5  5-43.3 

S. 

17.51.41 

N. 

17-5438 

S. 

i7-52-'7 

,7.55.28 

17.52.14 

Beemulwilfa, 
Head  Quarters, 

«7-5'3-3"2      P- 


'  From  the  reading  of  x  Aquilje,  29th  Augaft,  fubtraft  48",  -h  and  from  g  Aquilse  45" 
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ASTRONOMICAL  OBSERVATIONS 

O^SERVAiioN's  at  large  for  determining  the  Latitudes  of  Places. 
From  henceforward  all  the  Obfervations  were  taken  by  Lieutenant  Colebrooke. 


PbiKomenon 
anjFace  of  the 


a.  Cephci,  ^V 
•^  Aquavii,  E 
aCygni.  W, 
aCephei,  W 
p  Aquarii,  E 
a  Cygni,  W 
a.  Cephei  W 
/3  Aquarii,  E. 
7  Lacertx.W. 

Furtiulhont.E 
«  Cephei,  W, 

(3  Aquarii,  E. 
a  Cephei,  W 
/3  Aquarii,  E 
Fumalhoot.E 
(3  CaffiopsE, 
W. 
»  Aquarii,  E. 

7  Lacerta;,\V. 
«  Aquarii,  E. 

7  LacertK.W. 
«Andromedis, 
\V. 
y  Pcgafi,  E. 
«  Cephei,  W. 


Fumulhoot.E. 
FumuIhoot.E. 
•Androraedis, 

W, 
7  Pegafi,  E. 
«Andromedis, 

W 
V  Pegafi,  E. 
Fumulhoot,E. 
^  Cafliopii, 

\V 


oa. 

22vl, 

Z3d, 
:5  th, 
26th, 
3ilt, 


Arch  of  56. 
RcaJiitg.        I'alue.      ArckeftjO. 


iMov. 
I  ft. 


D.SD.N. 

46.01.24. 
iO.oo.26 
28.00.15,8 
46.01.25 
26.00.26 
S.00.27 
46.02,00 
26.00.19 
33.01.23 

51.03.07 
46.02.00 

26.00.18 
46.01.26 
26.00.23 
52.00.08 

42.01.29 
20.02.26 

33.00,11 
20.03.10 

33.00.00 

10.00.27 

4.02.06 

46.00.2 1 


43.32.06,1 
24-33-55't> 


9th, 

nth, 
14th 


52/51.1 1 
52.01.28 

10.00.02 

4.03.02 

9.02.27 

5.00.05 

53.00.10 

41.01.28 


Equa 
tion  ap 
plied. 


43.31.30 
24.33.30 


26.21.35,5  26.22.00 
43-3^-32.9]43-3'-46 
2+-33-5  3'6|2'f  33-35 
26.26.51,9  26.27.00 
1.3.36.30,243.35.50 
24.30.51  2.1..30.00 
31.20.25,2  31.20.00 

48.34.00,8148.33.30 
43-35-37.S;+3-35-°° 

2.|..30.24,6|24.30.oo 
43-32-S9>3l+3-32.50 
24.32.36,5124.32.20 
48.48.30,9148.48.30 

39.49.18,439.49.00 
'  9-24-3  3'5'9-24-°o 

31.01.05,1  31.01.30 
9.31.34,919.31.30 


30.56.15 

30.55.20 

9.34.22 

4.15.45,7 

43.16.43,7 

9.34.20 
4.15.C0 
43.17.00 

+9-°3-J4 
49.11.22,1 

49.04.00 
49.11.20 

9.23.22,4 
4.28.04 

9.23.30 
4.27.30 

906.14,5 

4-43-2? 

49-45-38.7 

9.05.40 

4-43-  0 

49.45.30 

38.52.37.1 

38.5  2.00 

54 

26 

3+4 

6+ 
5+ 

25'7 

5+ 

26 

65 


34 


34 


4.5 
67 

S6 


Zenllh  Dif 
lance  cor- 
reiled. 


Deciiiintlon. 


Latitude  I'j 
the  Ohjer-v 
ation. 


43.32.42.3 
24.34.08.8 
26.22. 1  5.8 
+3.33-03.5 
2+-3+-'J-3 
26.26.24 

+3-37-°+-' 
24.30.51.5 

31.20.47 


4S.34.49.5  3o.45-Z5''5  S. 
43.36.13    6i.40.42,2N, 


61.40.42, 2N 
6.30.33    S. 

44.3i.o5,3N 

6 1. 40.42, 2N 
6.30.33    S. 

44-3'-o5'2N. 

6i.40.42,2N. 
6.30.33     S 

49.1 0.48   N 


24.30.3  8 
43.33.48.6 
2.1..3  2.54.3 
48.49.35.5 

39-49-57-2 
19.24.36.8 

3 1.0 1.5 1. 6 
9.31.52.5 

30.56.21.5 

9-34-31 

4.15.27 

43-17-45 


49.05.02 
49.1  2.25 

9.23.36 

4.27.52 

9.06.07 
4.43.18 

49.46.41.4 

38.53.04.6 


6.30.33  S. 
6i.40.42,2N. 

6.30.33  S. 
30.45.25,6  S. 

57.57.50   N. 
1.21.30,6  S. 

49.10.48   N. 
1.21.30,6  S. 

49. 1 0.48   N. 

27.53.56  N. 
13.59.10  N. 
6i.4o.42,2N. 


30.45.25,6  S. 


13.59.07    N 

27-5.3-53  N 
i3-59-07'5N 
30.45.22,5  S. 

57-57-46vN. 


Name  of  the 

place  and  its  ' 

cornd  Latitude. 


Vizinnagur  Pa- 
lace, 


S.0S.00 

8.03.35,^ 

8.08.49,6 

8.07.38,7 

8.03.38,3 

8.03.41,2  Brimfms 

8.03.38,1 


18.05.52,5 


8.00. 1 8,0 
7.50.01 

7.49.23,8 
8.05.29,2 

8.00.05 
8.06.53,6 
802.21,3 
8.04.08,9 

8.07.52,8 
8.03.06 

8.08.56,4 
8.1021.9 

8.14.26.5 

8.19.25 
8.14.37 

8.22.57,2 


8.19.36.4 
8.26.59.4 

8.30.17 
8.26.59 

8.47.46 

8.42.25.5 

9.01.19 

1904.42.1 


18.01.59 
Santipollum, 


17.49.42,4 
ChintuKvilfa, 


18.02.17,1 
Narrainpoore, 


1 8.05.1  S.7 
Kundawilia, 

I  8.06.01,3 
Timorgudha, 

o     ,     „ 
18.12.24,2 
Sicacole  Camp, 

18.17.01 
Kalingapatam 
Camp, 

18.21. r6,8 
Kulliparoo, 


18.28.39 
Coffeboogaum, 

o 

18.45.05,8 
Kutwaui   Ta- 
lanb,  o    ,     „ 
19.03.00,5 


IN  FORT  WILLIAM,  &c. 


59 


Observations  at  large  for  determining  the  Latitudes  of  Places. 


Arch 

OP    96. 

1 

Phanomenon 

Zenltb  DiJ- 

Latitude  by 

Name  of  tbe 

otiJFa.eoj  lu 

O^tr 

Reading. 

Va'ue. 

Arih  of  cjO. 

uSTf.  l^ncecor- 
fltl     reded. 

Declinrlion. 

he  olferi,- 

place  and  its  car- 

i>uajra>il. 

itioii. 

reSl  Latitude. 

nH 

D.SD.N. 

0     t    " 

0     / 

'  ^ 

jiAndromedib, 

Nov. 

fchapoor. 

W. 

15th, 

9.01. 10 

8.44.42,5 

8.45.00 

8.7 

8.45.00 

27.53.59   N 

19.0P.59 

0    ,    ., 

y  Pegafi,     E. 

5.01.23 

5.05.25,3 

5.05.00 

5 

5.05.17,5 

'3-59>3'3^' 

19.04.30,8 

1 9.06.45 

7  Lacerts,  W. 

1 6th, 

31.03.10 

29.50.20 

294940 

33 

29.50.33 

49.10.45    N 

lg.20.12 

l5urrampoore. 

Fumulhoot.E. 

j3.01.15 

50.01.54.3 

50.02.00 

67 

50.03.04,2 

30.45.22,5  S 

I9.I7.41.7 

i9..'8.5"7 

7  Lacerts.W. 

17th. 

31.03.13 

29-5 '-SP'' 

2951.00 

33 

29.51.52.6 

49.10.45   N. 

19.18.52,4 

Munfoor  Cot- 
tah. 

Fumulhoot.E. 

53.01.10 

49.59.40,4 

49.59.30 

67 

50.00.42.2 

30.45.22,5  s. 

19.15.19,7 

19.17.05,5 

E. 

18  th. 

53-OI-24 

50.05.51.6 

50.05.30 

67 

50.06.48 

19.21.25,5 

Cranjam  Camp, 

0  Caffiopxx, 

0    ,    . 

W. 

41.00.13 

38.31.58 

38.31.00 

46 

38.32.15 

57.57.53   N. 

19.25.38 

19.23.32 

Fumulhoot.E. 

25th, 

53.0z.06 

50.1 2.00.7 

50.12.00 

67 

50.13.07.5 

30.45.22.5  S. 

19.27.45 

Piaghee, 

^  CalEopzx, 

0    ,    /» 

W. 

(.1.00.03 

38.27.34,7 

38.26.50 

45.6 

38.27-58 

57.57.5o,oN. 

19.29.55 

19.28.50 

Furaulhoot,  E. 

26th, 

43.02.14 

50.15.31,7 

50.15.30 

67 

50.16.38 

30.45.22.5  S. 

19.31.15,5 

Maloodee, 

(g  CaffiopaK, 

0     -   ., 

W. 

40.03.25 

38.23.11 

38.23.10 

45.6 

38.23.56,1 

57-57-53  N. 

'9-33-57 

19.32.36,5 

Fumulhoot.E. 

29th, 

53.03.04 

50.25.11,8 

50.24.40 

67 

50.26.02 

30.45.22.5  S. 

19.4040,5 

Manic  kpatam. 

cAndromedis, 

W. 

8.02.29 

3.10.52,2 

8.10.50 

8 

8.ia59,i 

27.53.59.0N. 

1 9.43.00 

«  Caffiopaeae, 

S      ,      ,/ 

W. 

38.00.01 

3S-37-56'4 

35-37-30 

40,8 

35.38.24 

55.21.23.0 

19.42.59 

19.41.50 

Fumulhoot.  E. 

Dec. 

53.03.21 

50.32.40    50.32.30 

67 

50.32.42 

30.45.22.5  S. 

1 9.48.1 9'5 

Jaggernaut,, 

y  Pegafi,     E. 

4th, 

6.00.21 

5.46.43,7    5.46.30 

6 

S-4643 

13.59.13.3  s. 

19.45.56,3 

a  Caiiiopacas, 

W. 

37.03.22 

35.33.06.3 

35.32.40 

4' 

35-33-34.2 

55.21.23  N. 

19.47.49 

«Andromedis, 

0    /    • 

W. 

8.02. 12 

8.03.26 

8.03.00 

8 

8.03.21 

27.53.59  N. 

19.50.38 

19.41.50 

«Aiidromedis, 

W. 

7th, 

8.01.21 

7-y3-«7'5 

7.53.20 

8 

7-S3-27 

27.53.59  N. 

20.00.32 

.^hmetpoore,, 

u  Cafliopza:. 

W. 

37.02.26 

35.20.48 

35.21.00 

40 

3S-21-34 

55.21.23  N. 

19.59.49 

>  Caffiopsea;, 

W. 

45.01.24 

42.35.52 

42.36.00 

52 

42.36.44 

62.36.07  N. 

19.59.2  3 

y  Pegafi,     E 

6.01.06 

5.54.12 

554.00 

6 

5.54.12 

1 3.59.1 3.3N 

>  9- 5  3-2  5.3 

v  Ceti,        E. 

33.OI.c5 

31.1230,7 

31.12.00 

34 

31.12.49^. 

M. 19.35    S. 

19.53.1-1,4 

0    '    . 

6  Ceti,         E. 

31.00.17 

29.11.13,3 

29.10.30 

3^ 

29.11.23.6 

9.17.47    S. 

ig.53.36,6 

19.56.40.2 

a  Caffiopjes. 

W 

37.0205 

3J-ii-34>j 

35.11.00 

40 

35-1 '-57 

55.21.23  N. 

20.09.26 

Peeply, 

«  Cafliopiae, 

W 

8t', 

41.02.07 

38.57.27,1 

38.57.00 

46 

38.57.59,6 

5g.06.56  N. 

20.08.56 

0    ,    „ 

«Ceti,         E 

33.02.00 

31.24.22,6 

3 1 .24.00 

34>4 

31.24.46 

11.19.35    S. 

20.05.11 

20.07.11 

•  Androraedi 

VV. 

9th 

8.00.03 

7-3  3-3  > 

7.33.00 

7'5 

7-33-23 

27.53.59  N. 

20.20.36 

Ballunta>. 

>  Pegafi,    £. 

6.02.22 

6.15.1S 

6.15.30 

6 

6.15.30 

13.59.13  N. 

20.14.43 

20.17.40 
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ASTRONOMICAL  OBSERVATIONS 


Ob 

StRN 

ATIONS 

al  large 

for  determlmng  the  Latitudes 

r)/"PLACES. 

Arch  of  96. 

Pktrnomenon 

1 

Zenith  DiJ- 

Latitude  hj 

Name  of  the 

anJ  Face  of  the 

Dale. 

Reading. 

I'alue. 

Arch  of  90. 

FfM- 

tance  cor-     Declination, 

the  olferv- 

place  and  its  cor- 

aiuadrant. 

reded. 

ation. 

reii  Latitude. 

i7«+-  D.SD.N. 

0     /     // 

„ 

0     ,              0          « 

0 

Sowlagunda, 

7  Cafliopsae, 

Dec. 

near  Kuttack, 

W. 

lOtil, 

41.02. 22 

39.04.02,6 

39-03-30 

46 

39.04.30 

59.52.54 

N. 

20.28.21,7 

0     -    '. 

«  Ceti,        E. 

33-03-I3 

3  ••4359 

3  >  43-30 

iS 

31.44.20 

11.19.35 

S. 

20.24.45 

20.26.33,5 

t  CaffiopiEE, 

W. 

,jth, 

44.02.16 

41.50.094 

41.49.40 

SI 

41.50.45,7 

62.36.07 

N. 

20.45.21,3 

Koomereah  Ri- 
ver, north  fide. 

«  Pifcium,  E. 

20.00.29 

18.57.44,7 

18.57.40 

'9 

18.58.01,4 

1.43.03 

N. 

20.41.04,4 

0    .    „ 
20.43.13 

a  Caffiopss, 

Jehaujepoore 

W 

17  th. 

36.(^2.20 

34,26.1  8,5 

34.26.00 

39 

34.26.48,3 

55.21-23 

N. 

20.54.34,7 

River,  north 
fide,     0 

»,Ceti,        E. 

34.01.04 

32.18.19,3 

38.08.20 

35 

32.08.55 

11-19.35 

S. 

20.49-20 

20.51.57 

7  Caffiopiae, 

W. 

15th, 

41.00.15; 

38.32.50,5 

38.32.30 

45 

38-33-2S'3 

59.32-54 

N. 

20-59.28,7 

Chorakootee, 

0  CafliopEa:, 

W. 

40.02.18 

38.06.02,1 

38.05.30 

44 

38.06.30 

59.06.56 

N. 

21.00.26 

0 

6  Ceti,        E. 

32.01.04 

30.15.49,3 

30.15.20 

33>3 

30.16.08 

9.17-47 

S. 

20.58.21 

20.59.09 

/?  Caffiopxae, 

Raneeka  Tau- 

W. 

iOtll, 

44.00.29 

3i-27-++>7 

41.27.30 

JO 

41.28.27,4 

62.36-07 

N. 

21.07-40,4 

laub,     0    ,    ^ 

I  Ceti.         E. 

23.00.29 

21.42.06 

21.42.00 

22 

21.42.25 

0.36.32 

S. 

21.05.53 

21.06.46 

a  Caffiopasae, 

W. 

Zift. 

36-01.15 

34-0S-39'3 

34.05.20 

38 

34.06.08 

55.21.23 

N. 

21-15.15 

Kaunfe  Baunfe, 

0  Caffiopaex, 

W. 

40.01.16 

37-51-OS.7 

37.51.00 

44 

37-5 '-47 

59.06.56 

N. 

21.15.09 

» Ceti,        E. 

34.02.24 

32.31.10,3 

02.30.40 

36 

3 2.3 1. 3 1. 2 

u. 19.35 

S. 

21.11.56,2 

0     •   </ 

e  Ceti.        E. 

32.02.06 

30.30.45,7 

30.30.20 

3i 

30.31.06 

9- 1747 

S. 

21.13.19 

21.13.52,3 

a.  Caffiopa^se, 

AumnuUa, 

W. 

22d, 

36.00.24 

33-55-33 

33-S5-30 

3« 

335609,5 

55.21.23 

N. 

21.25.13,5 

0    ,     . 

■n  Ceti,          E. 

34.03.12 

32-39S7'3 

32.39.40 

35.4 

32.40.24 

11.19.35 

S. 

21.20.49,0 

21.23.01,2 

t  Cafliopsex, 

W. 

23d, 

43.02.24 

40.57.05,4 

40.57.00 

49'3 

40.57.52 

62.3607 

N. 

21.38-14,3 

Daumdurpoor, 

7  Andromedis, 

W. 

20.03.25 

rg. 38.10,5 

19.37.40 

21,8 

19.38.17 

41.17.22 

N. 

21.39-  5,0 

a  Pifcium,  E. 

21.00.24 

19-51.48 

I  951.00 

21 

19.51.45 

1.43.03 

N. 

21.34.48,0 

0    ,    ~ 

S  Ceti,         E. 

23.02.18 

22-09.47,2 

22.10.00 

22,4 

22.10.16 

0.36.32, 

oS. 

21.33.44,0 

21.36.38 

E  Cafliopsas, 

Soobanreeka 

W. 

24th, 

43.02.06 

40.49.10,8 

40.49.00 

49 

40.19.54,4 

62.36.07 

N. 

21.46.12,6 

River,  at  Rauje 

0  Ceti,         E 

23.03.09 

22.19.54 

22.19.30 

22 

22.20.04 

0.36.32 

S. 

21.43.32,0 

Gaut,  on  the 

<  Cafliopxx, 

Ballafore  fide. 

W. 

26th, 

43,01.30 

40.46.10 

40.46.00 

49 

40.46.54 

62.36.07 

N. 

21-49.13,0 

B      ,      •' 

«  Eridani,    E. 

34.00.06 

31.55.08 

3 1  •55-08 

35 

3'-55-43 

10.13.26,6  s. 

21-42-16,4 

21.45.18,5 

e  Cafliopxs, 

JellaforeCamp. 

W. 
SCeti,        E. 

27th, 

39.03.02 

37.16.49 

37.16.00 

48 

37-i7-'3 

59.06.56 

N. 

21.49.43 

e>    •    - 

23.03.10 

22.20.20 

22.20.00 

24 

22.20.34 

0.36.32 

S. 

2r.44.02 

21.46.53 

•oCeti,        E. 
JCafliopxx, 

28th, 

35-01.27 

33.14.40,6 

33.14.00 

38 

33.14.58,3 

II. 19.35 

S. 

2  1-55-23.3 

DantoonCamp. 

W. 

39-02.11 

37.06.32,5 

37.06.00 

43 

37-06-59,3 

59.06.56 

N. 

21.59-56,7 

21-57-40 
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Tbanomenon 
and  Face  of  the 
QuaJrant. 


y  Caffiopaeae, 
W. 

1  Ceti,  E. 

y  Caffiopaeae, 

W. 
S  Caffiopaeae, 

W. 
•)  Ceti,  E. 

y  Perfel,  W. 
/8  Perfei,  W. 
i  Ceti,-  E. 

13  Eridani,  E. 
S  Calliopaeae, 

W. 

I  Caffiopaeae, 
W. 

S  Ceti,  E. 

«  Caffiopaeae, 
W. 

S  Ceti,  E 

i  Caffiopaeae. 
W. 

12  Eridani,  E. 

y  Perfei,  W. 
12  Eridani,  E. 


784.D.SD.N. 
Dec. 

39.03.21 


29th, 


30th. 


Date, 


AncH  OF  96. 


Reading. 


!5.o2.o6 


39.03.02 

3901.08 
35-02.27,5 


3lfl:,  '32.00.29 
jl8.03.14 
24.01.26 
55.03.16 

Jan. 
4th, '39.00.10 

42.03.07 
24.02.00 

5th,'42.o3.o5 

124  02.06 


33'i9-3o,6'33ii9-io 


37.16.49 

3<5-5'-i9-7 

33-28.57,5 

30.13.44,7 
17.40.50,4 

22-5.^29.3 
2.08.54,5 


6th 


7th, 


7  Perfei,      W.     8th, 
12  Eridani,  E. 


>  Perfei,     W. 
12  Eridani,  E. 


10th, 


38.03.12 

5503.22 

31.03.09 
56.00.10 

31.03.05 

56.00.09 
32.00.03 

55-°3-H 


Falue. 


37.25.10. 


Equa- 
Arc  b  j/90  tion  ap- 
\tUcd. 


37.24.40 


37-K5-30 

36.50.40 

33-38. 30 

30.13.00 
17.40.30 
22.55.00 

52.09  10 


16.38.08,73637.40 

40.07.46     40.07.30 

22  58.07,5  22.58.00 

40.06.55     40.06.00 


23.00.46 


36.24.57,; 


23.00.30 


j6.25.oo 


52.25.36,452.25.30 

29'49-53>6  29.49.20 

5234-24 

29.48.03 


55-34-40 

•9-47-50 


52-34-11 
30.01.19 

52.22.05,4 


52.34.00 
30  01.00 

52.22.10 


42 

37 

42 

43 
37 

18 
24 
73 

42 


24 


43 

75 

2,1 
74 

ZZ 

74 
ZZ 
74 


Zenith  Dl/-\ 

tance    Cor-\    Declination, 
eded. 


Latiiu.-e  by 
theobjCiva- 
lion. 


36.38.36.3  59-06.56      N. 


37-25-37 
33--i9-57>3 

37.17.22 

36.51.43 
33-29.16 


59-3'-55'S  N. 
II. 19.35       S 

59.32.55,5  N, 

59.06.56     N, 
II. 19.35       S 


Name  of  the 
place  i£  its  cor- 
efl  Latitude. 


.0.13.25,452.37.59  N. 

17.40.53,240.06.50  K 

22.55-39    00.36.33  S 

52.10.15,3  29.51  02  S 


40.0S.26 
22.58.48 

40.07.r5 

23.01.02 

6.25.42 

52.26.48,2 

19.50.10 
52-35-4<5 

•948.32 

52.35.20 

30.01.42,5 

52-33.21,7 


62.36.07  N 

00,36.32  S. 

62  36.07  N. 

00.36.32  S. 

59.06.56  N. 

29.51.02  S. 

52-37-59  N. 

29.51.02  S 

52.37.59  N 

29. 51. 02  S. 

52.37.39  N. 

29. 51.0a  S 


22.07. i{ 

22.00-22 

'2.15-33.5 

12.15.13 

22.09.41 

12.24.33,6 

2-25-51. 
22.19.07 
22.I9.I3.3 

22.28.19,7 


22  27.41 
2. 22. 16 


22.28.52 

22.24.30 

22.41.14 

22.35.46,: 
22.47.49 

2-44-44 

2-49-27 

2.44.18 

22.36.16,5 

22.32.19,7 


Khutnagur, 

22.03.50 

Mokurrum- 

poor, 

22.12.33,1 
Kaffai  River, 

O       I        II 

22.22.1  i,j 

Midnapoor 
Fort, 

22.25.08,5 
Bunpoor, 

O        /        // 
23. 26.41 

iS^arraindeO" 
wul, 

22.38.30 
Madapoor, 

O        /         I, 

22.46.16,5 
Chunderbund, 

O        I        It 

2.4652,5 

Habra  Gaut, 
22.34.18,1 

!aft 


Mr.  Burrows  publiflied,  in  the  Lady's  Diary,  a  Theorem  finiilar  to   mine,  page  17  :  he  {hewed  it  to  me 
year:  my  original  Book  of  Obfervations  convinced  him,  that   his    publication  could  not  have  been  known  to  rac 
^'licn  I  wrote  the  Theorem. 
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III. 
A  ROYAL  GRANT  OF  LAND,  ENGRAVED   ON  A  COPPER  PLATE, 
BEARING  DATE  TWENTY-THREE  YEARS  BEFORE  CHRIST ;  AND 
DISCOVERED  AMONG  THE  RUINS  AT  MONGUEER. 

^ranjlated frotn  the  Original  Sanscrit,  by  Charles  Wilkins,  Efq.  in  the  Year 

1 78 1. 

DEB  PAUL  DEB*. 
PROSPERITY ! 

xllS  wifhes  are  accomplifhed.  His  heart  is  fleadfaft  In  the  caufe  of  others.  He 
walks  In  the  paths  of  virtue.  May  the  achievements  of  this  fortunate  Prince  caufe 
innumerable  blefTmgs  to  his  People  ! 

By  difplaying  the  flrength  of  his  genius,  he  hath  difcovered  the  road  to  all  human 
acquirements ;  for  being  a  Soogot  (i),  he  is  Lord  of  the  Univerfe, 

Gopaai,  King  of  the  World,  poflefTed  matchlefs  good  Fortune :  he  was  Lord  of 
two  Brides ;  the  Earth  and  her  Wealth.  By  comparifon  of  the  learned  he  was 
likened  unto  Preetoo  (2),  Sogor  (3),  and  others,  and  It  Is  credited. 

AVhen  his  Innumerable  army  marched,  the  heavens  were  fo  filled  with  the  dull 
of  their  feet,  that  the  birds  of  the  air  could  reft  upon  it. 

He  adled  according  to  what  is  written  in  the  Shajira  (4),  and  obliged  the  different 
fe£ts  to  conform  to  their  proper  tenets.  He  was  blefled  with  a  fon,  Dhormo  Paal^ 
when  he  became  Independent  of  his  forefathers,  who  are  in  heaven. 

His  elephants  moved  hke  walking  mountains,  and  the  earth,  opprcffed  by  their 
■weight  and  mouldered  Into  duft,  found  refuge  in  the  peaceful  heavens. 

*  In  this  tranflation  the  Sanfcrit  names  are  written,  as  they  are  pronounced  in  Bengal;  hvA,  in  the  following  paper, 
the  tranflator  has  adopted  the  more  elegant  pronunciation  of  Varanes  and  Cas'kmir, 

(i)  Socgot — fignifies  an  Atheift,  or  follower  of  the  tenets  oi Soogot,  a  Philofopher,  who  is  faid  to  have  flourifhed  at  a 
place  cz\\<tA  Kcekct  in  the  province  of  Behar,  one  thoufand  years  after  the  commencement  of  \htKolee  Joo^,  or  Iron  jige; 
of  which  this  is  the  4882d  Year.  He  believed  in  vifible  things  only,  or  fuch  as  may  be  deduced  from  eftefts  the  caufe 
of  which  is  known  :  as  from  fmoke  the  exiltence  of  fire.  He  wrote  many  books  to  prove  the  abfurdity  of  the  religion 
of  the  Brahwons  ;  and  fome  upon  Aftronomy  and  other  fciences,  all  which  are  faid  to  be  now  in  being.  He  fijrther 
held  that  all  our  anions  are  attended  by  their  own  rewards  and  punifliments  in  this  life ;  and  that  all  animals  having 
an  equal  right  to  cxiftence  with  Man,  they  lliould  not  be  killed  either  for  fport  or  food. 

(a)  Pmvoo— was  the  fon  ai  heno^  and  Raajaa  of  a  place  called  Bcetoor  near  Lucknowj.  He  flouriflied  in  the  firft 
Age  of  the  World,  and  is  faid  to  have  levelled  the  earth,  and,  having  prepared  it  for  cultivation,  obliged  the  people  to 
live  in  focicty.  ^     ^ 

(3)  %"■— the  name  of  a  Raajaa  who  lived  in  the  fecond  Age  at  OjooSo,  and  is  faid  to  have  duo-  the  rivers. 

(4)  ShaaJira—booW  of  divine  ordinations  :  The  word  is  derived  from  a  root  (ignifying  to  command.  .-, ' 

He 
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He  went  to  extirpate  the  wicked  and  plant  the  good,  and  happily  his  falvation 
was  efFedted  at  the  fame  time :  for  his  fervants  vifited  Kedaar  (i),  and  drank  milk 
according  to  the  law ;  and  they  offered  up  their  vows,  where  the  Ganges  joins  the 
ocean,  and  at  Gokornaa  (2),  and  other  places  (3). 

When  he  had  completed  his  conquefts,  he  releafed  all  the  rebellious  Princes  he 
had  made  captive,  and  each  returned  to  his  own  country  laden  with  prefents, 
refleded  upon  this  generous  deed,  and  longed  to  fee  him  again ;  as  mortals,  re- 
membering a  pre-exiftence,  wifh  to  return  to  the  realms  of  light. 

This  Prince  took  the  hand  of  the  daughter  of  Porobol,  Raajaa  of  many  countries, 
whofe  name  was  Ronnaa  Debee ;  and  he  became  fettled. 

The  people,  being  amazed  at  her  beauty,  formed  different  opinions  of  her:  fome 
faid  it  was  Lockee  (4)  herfelf  in  her  fhape ;  others  that  the  earth  had  affumed  her 
form  ;  many  faid  it  was  the  Raajaa's  fame  and  reputation  ;  and  others  that  a  houfe- 
hold  goddefs  had  entered  his  palace.  And  her  wifdom  and  virtue  fet  her  above  all 
the  ladies  of  the  court. 

This  virtuous  and  praife-worthy  Princefs  bore  a  fon  T>eb  Paal  Deb^  as  the  fhell 
of  the  ocean  produces  the  pearl : 

In  whofe  heart  there  is  no  impurity  ;  of  few  words,  and  gentle  manners :  and 
who  peaceably  inherited  the  kingdom  of  his  father,  as  Bodheejot'uio  (5)  fucceeded 
Soogot. 

He,  who  marching  through  many  countries  making  conquefts,  arrived  with  his 
elephants  in  the  forefts  of  the  mountains  of  Beendhyo  (6),  where  feeing  again  their 
long-loft  families,  they  mixed  their  mutual  tears  ;  and  who  going  to  fubdue  other 
Princes,  his  young  horfes  meeting  their  females  at  Komboge  (7),  they  mutually 
neighed  for  joy. 

He  who  has  opened  again  the  road  of  liberality,  which  was  firft  marked  out  in 

(1)  Kedaar^z.  famous  place,  fituated  to  the  north  of  Hindoftan,  vifited,  to  this  day,  on  account  of  its  fuppofed 
fanttity. 

(a)  Gokornaa — a  place  of  religious  refort  near  Punjab. 

(3)  This  and  a  few  other  pafl'ages  appear  inconfiftent  with  the  principles  of  a  ^oogof ;  to  reconcile  it  therefore,  it 
{hould  be  remarked,  that,  as  he  was  ilVuing  his  orders  to  fubjefts  of  a  different  perl'uafion,  it  was  natural  for  him  to 
ufe  a  language  the  belt  calculated  to  ftrike  them  with  awe,  and  bind  them  to  a  performance  of  his  commands.  The 
Pundit,  by  whofe  afhftance  this  tranflation  was  made,  when  he  was  defired  to  explain  this  feeming  contradiiflion, 
alked  whether  we  did  not,  in  our  courts,  fwear  a  MaJJulmati  upon  the  Koran,  and  a  Hindoo  by  the  waters  of  the  Ganges, 
although  we  ourfelves  had  not  the  leaft  faith  in  either. 

(4)  Lickee — the  Hindoo  Goddefs  of  fortune. 

(5)  Bidhee/ciiuo— was  the  fon  o{  Soogot. 

(6)  BeenJhyc — name  of  the  mountains  on  the  continent  near  Ceyhn. 

(7 )  Komh^e—'nov/  called  Cambay^ 

the 
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the  Kreefo  Joog  (i)  by  Bo/ee  (2),  in  which  Bhaargol)  (3)  walked  in  the  Tretaa 
Joog  (4)  ;  which  was  cleanfed  by  Komo  (5)  in  the  Dwapor  Joog  (6),  and  was 
again  choked  up  in  the  Kolee  Joog  (7),  after  the  death  oi  Sokodweefce  (8). 

He  who  conquered  the  earth  from  the  fource  of  the  Ganges,  as  far  as  the  well- 
known  bridge,  which  was  confliaifted  by  the  enemy  of  Dofaafyo  (9) ;  from  the 
River  of  Luckeecool  (10),  as  far  as  the  ocean  of  the  habitation  of  Boroon  (11). 

At  Mood-go-gheeree  (12),  where  is  encamped  his  victorious  army;  acrofs  whofe 
river  a  bridge  of  boats  is  conflrudled  for  a  road,  which  is  miftaken  for  a  chain  of 
mountains  ;  where  immenfe  herds  of  elephants,  like  thick  black  clouds,  fo  darken 
the  face  of  day,  that  people  think  it  the  feafon  of  the  rains  ;  whither  the  Princes 
of  the  North  fend  fo  many  troops  of  horfe,  that  the  dull  of  their  hoofs  fpreads 
darknefs  on  all  fides:  whither  fo  many  mighty  Chiefs  of  Jumboodweep  (13)  refort 
to  pay  their  refpedts,  that  the  earth  finks  beneath  the  weight  of  the  feet  of  their 
attendants.  There  Deb  Paul  Deb  (who,  walking  in  the  footfteps  of  the  mighty 
Lord  of  the  great  Soogots^  the  great  Commander,  Ranjaa  of  Mohaa  Raajaas,  Dho7~mo 
Pad  Deb,  is  himfelf  mighty  Lord  of  the  great  Soogots,  a  great  Commander,  and 
Raajaa  of  Mohaa  Raajaas  J  iffues  his  commands. — To  all  the  inhabitants  of  the 
town  of  Mefeeka,  fituated  in  Kreemeelaa,  in  the  province  of  S,ree  Nogor  (14),  which 
is  my  own  property,  and  which  is  not  divided  by  any  land  belonging  to  another : 
to  all  Raanok  and  Raaje-pootro ;  to  the  (15)  Omaatyo,  Mohaa-kaarttna-kreeteeko, 
Mohaa-Dondo-Nayky    Mobaa-Protechaar,    Mohaa-Saamont,   Moohaa-Doxv-Saadhon- 

SaadhoneekOf 

(0  Kreeto  Joog — the  firft  Age  of  the  World,  fometimes  called  the  Suiuejoog  or  age  of  purity. 

(2)  Bolec — a  famous  Giant  of  the  firft  Age  who  is  fabled  to  have  conquered  earth,  heaven,  and  hell. 

(3)  Bkargoi—a  Brahman,  who  having  put  to  death  all  the  princes  of  the  earth,  ufurped  the  government  of  the 
whole. , 

(4)  Treelo  Joog — the  fecond  Age,  or  of  three  parts  good. 

(5)  Korno — a  famous  Hero  in  the  third  Age  of  the  World.  He  was  General  to  Doorjodhon,  whofe  wars  with 
Joodtficer  are  the  fubjetl  of  the  Mohabharat,  the  grand  Epick  Poem  of  the  Hindoos. 

(6)  D-inj.npcr  Josg — the  third  Age  of  the  world. 

(7)  Koled  Joog — the  fourth  or  prefent  Age  of  the  World,  of  which  4882  years  are  elapfed. 

(8)  Sokod'WLejte — an  epithet  oi  Biekromaadeetyo  a  famous  Raajaa,  He  fucceeded  his  brother  Sakaadeetyo,  whom  he 
put  to  death. 

(9)  Dojarjyo — one  of  the  names  o(  Raaioti,  whofe  wars  with  Raam  are  the  fubjeft  of  a  poem  called  the  Raamajan, 

(10)  Luckeecool — now  called  Luckeepoor. 

(11)  Borocn — God  of  the  ocean. 

According  to  this  account  the  Raajaa's  Datrtiniotis  extended  from  the  Cow's  Mouth  to  Adam's  Bridge  in  Ceylon,  faid 
to  have  been  buiit  by  Raam  in  his  wars  with  Raabon;  from  Luckeepoor  as  far  as  Goozerat. 

(12)  Mood-go-gheeree — now  called  Mongiieer. 

(13)  Jumbood'weep — according  to  the  Hindoo  Geography,  implies  the  habitable  part  of  the  earth. 

(14)  Sree  Nogor — the  ancient  name  oi  Patna. 

(15)  Onaalyo,  Prime  Miniller.  Mohaa-kaarttaa-krctteeko,  C\\id  \n\&fC\ga.iQT  oi  z\\  ihmga:  Mo-haa-Dondo Nayk, 
Chief  (jificer  of  i'unilliments.  Mohaa-Protee-haar,  Chief  Keeper  of  the  Gates.  Mohaa  Saamonto,  Generaliflimo. 
Mohaa-D.ivSaaUhan-Saadhoiiceko,  Chief  Obviator   of  Difficulties.      Mehaa-Ki.omaaraa'Maiyo,   Chief  jnftruftor  ot 

Childreo 
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Saadhoneeko,  Mo.baa-Koomaaraa-Matyo ;  to  the  Promaatree  and  Sorobhongo  ;  to  the 
Raajojluaneeyo^  Ooporeeko^  Daafaaporaadheeko,  Chowrod-dhoromeko,  D.iandeekoy  Don- 
dopaafeeko,  Sowl-keeko,  Gowlmeeko,  Kyotropo,  Praantopaalo,  Ko:htopaalo  and 
Kaandaarokyo,  to  the  Todaajooktoko  and  the  Beeneejooktoko ;  to  the  keeper  of  the 
elephants,  horfes  and  camels  ^  to  the  keeper  of  the  mares,  colts,  cows,  buffaloes, 
fheep,  and  goats  ;  to  the  Dootopryfoneeko,  Gomaa-Gomecko,  and  Qbheetivoromaano  ; 
to  the  Beefoypotee,  Toropotee  and  Toreeko.  To  the  different  tribes  Gowr,  Maalob, 
Khofo,  HooTty  Kooleeko,  Kornaafo,  Laafaato,  and  Bboto;  to  all  others  of  our  fub- 
jeds,  who  are  not  here  fpecified ;  and  to  the  inhabitants  of  the  neighbouring 
villages,  from  the  Braahmon  and  fathers  of  large  families,  to  the  tribes  of  Medo^ 
Ondhoroko,  and  Chondaalo. 

Be  it  known,  that  I  have  given  the  above-mentioned  town  of  Mcfeeka^  whofe 
limits  include  the  fields  where  the  cattle  graze,  above  and  below  the  furface,  with 
all  the  lands  belonging  to  it  ;  together  with  all  the  Mango  and  Modhoo  trees  ;  all 
its  waters,  and  all  their  banks  and  verdure ;  all  its  rents  and  tolls,  with  all  fines  for 
crimes,  and  rewards  for  catching  thieves.  In  it  there  fhall  be  no  moleftation,  no 
paflage  for  troops  ;  nor  fhall  any  one  take  from  it  the  fmalleft  part.  I  give  like- 
wife  every  thing  that  has  been  pofleffed  by  the  fervants  of  the  Raajaa :  I  give  the 
Earth  and  Sky,  as  long  as  the  Sun  and  Moon  fhall  laft  :  except,  however,  fuch 
lands  as  have  been  given  to  God,  and  to  the  Braahmons,  which  they  have  long 
poflefTed  and  now  enjoy.  And  that  the  glory  of  my  father  and  mother,  and  my 
own  fame  may  be  increafed,  I  have  caufed  this  Saafon  (i)  to  be  engraved,  and 
granted  unto  the  great  Botho  Beehkoraato  Meefro,  who  has  acquired  all  the  wifdom  of 
books  and  has  ftudied  the  Beads  (2)  under  OJlaayono ;  who  is  defcended  from 
Owpomonyobo;  who  is  the  fon  of  the  learned  and  immaculate  Botho  Boraahoraato^  and 
whofe  grandfather  was  Botbo  Beefworaato^  learned  in  the  Beads,  and  expert  in 
performing  the  Jog  (3). 

Know  all  the  aforefaid,  that  as  bellowing  is  meritorious,  fo  taking  away  deferves 

Children.  Pnmaatree,  Keeper  of  the  Records.  Sorohhongo,  Patrols.  Kaajollaanteyo,  Vice  Roy.  Ooporeeko,  Super- 
intendent. Daafia-raadhtekc,  Invelligator  of  Crimes.  ChoiM-rod-dho-roneeko,  Thief  Catcher,  Z>art«-.Yffi5,  Mace  Bearer, 
Dondo-pafedo,  Keeper  of  the  Inftruments  of  Puniihment.  So-Ml-keiko,  Colleaor  of  Cuftoms.  Gowlmceko,  Commander 
of  a  fmall  party.  Kyotropo,  Supervifor  of  Cultivation.  Praantopaalo,  Guard  of  the  Suburbs.  Kothfopaalo,  Commander 
of  a  Fort.  Kaandaarokyo,  Guard  of  the  Wards  of  the  City.  Todaajooktoko,  Chief  Guard  of  the  Wards.  Beeneejook- 
toko, Direftor  of  Affairs.  Dootopryfoneeko,  Chief  of  the  Spies.  Gomaa-Gomeeko,  Mellcngers.  Obheexuoromaano,  Swift 
Metlengers.   Beef.yp^tee,  Governor  of  a  Cit)'.     Toropotee,  Superintendent  of  the  Rivers.     Toreeko,  Chief  of  the  Boats. 

(1)  Saafon — fignifies  an  Edift. 

(a)  Beads — Hindoo  Scriptures. 

(j)  Jog — Sacrifice. 

puniihment: 
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punifliment ;  wherefore,  leave  it  as  I  have  granted  it.  Let  all  his  neighbours  and 
thofe  who  till  the  land,  be  obedient  to  my  commands.  What  you  have  formerly 
been  accuftomed  to  perform  and  pay,  do  it  unto  him  in  all  things.  Dated  in 
the  33d  Sombot  (i),  and  21ft  day  of  the  month  of  Maargo. 

Thus  fpeak  the  following  »S'M^j  {^)  from  the  J^hormo  Onoofaafon  : 

1.  "  Ra//2  hath  required,  from  time  to  time,  of  all  the  Raajaas  that  may  reign, 
"  that  the  bridge  of  their  beneficence  be  the  fame,  and  that  they  do  continually 
''  repair  it. 

2.  "  Lands  have  been  granted  by  Sogor  and  many  other  Raajaas  ;  and  the  fame 
■*'  of  their  deeds  devolves  to  their  fucceflbrs. 

3.  "  He  who  difpofleffes  any  one  of  his  property,  which  I  myfelf  or  others 
**  have  given,  may  he,  becommg  a  worm,  grow  rotten  in  ordure  with  his  fore- 
■"  fathers  ! 

4.  "  Riches  and  the  life  of  man  are  as  tranfient  as  drops  of  water  upon  a  leaf 
**  of  the  Lotos.  Learning  this  truth,  O  man  !  do  not  attempt  to  deprive  another 
"  of  his  reputation." 

The  Raajaa,  for  the  publick  good,  hath  appointed  his  virtuous  fon,  Raajyo  Paal^ 
to  the  dignity  of  Joivbo  Raajaa.  He  is  in  both  lines  of  defcent  illuftrious,  and 
-hath  acquired  all  the  knowledge  of  his  father. 

(i)  S.mk: — implies  the  Mrz  of  Raajaa  Beeh-omadcetyo.  The  Brahmons,  Xhrou^owt  Hindoftan  keep  time  ac- 
cording to  the  three  tollowlng  Epochas  :  The  Ko'jobdo  from  the  flight  of  Kreejhno,  or  commencement  of  the  Kolee  Jcog, 
4882  years.  The  Simbot,  from  the  death  of  Beekromadcetyo,  1837  years.  The  Sokaalulo,  from  the  death  of  Raajaa 
Soke,  1703. 

(2)  Shkes — fianzas,  commonly,  but  erroneoufly,  written  AJhlogua. 


IV. 
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Tranjlated  from  the  Sanscrit  by  Charles  Wilkins,  Efq, 

ijOME  time  in  the  month  of  November,  in  the  year  1780,  I  difcovered,  in  the 
vicinity  of  the  town  of  Biiddal^  near  which  the  Company  have  a  fadtory,  and 
which  at  that  time  was  under  my  charge,  a  decapitated  monumental  column,  which 
at  a  little  diftance  has  very  much  the  appearance  of  the  trunk  of  a  coco-nut  tree 
broken  off  in  the  middle.  It  Hands  in  a  fwamp  overgrown  with  weeds,  near  a 
fmall  temple  dedicated  to  Hdrgoivree,  whofe  image  it  contains.  Upon  my  getting 
clofe  enough  to  the  monument  to  examine  it,  I  took  its  dimenfions  and  made  a 
drawing  of  it ;  and  foon  after  a  plate  was  engraved,  from  which  the  accompanying 
is  an  impreflion.  •> 

It  is  formed  of  a  fmgle  ftone  of  a  dirty-  grey  complexion  ;  and  it  has  loft  by  ac- 
cident a  confiderable  part  of  its  original  height.  I  was  told  upon  the  fpot  that  it 
had,  in  the  courfe  of  time,  funk  confiderably  in  the  ground ;  but  upon  my  digging 
about  the  foundation  I  found  this  was  not  the  cafe.  At  a  few  feet  above  the  ground 
is  an  infcription  engraved  in  the  ftone,  from  which  I  took  two  reverfed  impreflions 
with  printer's  ink.  I  have  lately  been  fo  fortunate  as  to  decypher  the  charadter  ; 
and  I  have  the  honour  to  lay  before  the  Society  a  tranfcript  of  the  original  in  the 
modern  writing,  and  a  tranflation ;  and  at  the  fame  time  to  exhibit  the  two  im- 
preflions I  took  from  the  ftone  itfelf. 

The  original  character  of  this  infcription  is  very  different  from  the  modern 
form ;  but  it  fo  much  refembles  that  on  the  plate  found  by  Col.  Watson  at  M?«- 
gueer,  that  I  am  induced  to  conclude  it  to  be  a  work  of  the  fame  period.  The 
language  is  Sdmjkreet^  and  the  whole  is  comprifed  in  twenty-eight  metrical  verfes  of 
various  meafures. 

CHARLES  WILKINS. 

I4/A>/;/,  1785. 


-*      I.  FEERA 


6§ 


AN  INSCRIPTION  ON  A  PILLAR  NEAR  BUDDAL. 


Prosperity  ! 

L 

Veer  A  DEF  was  of  the  Sandeelya  race  (i) ;  from  him  was  defcended  Panchah, 
of  whofe  generation,  and  of  whom,  was  Garga  born. 

II. 

He,  another  Sakra  (2),  was  ruler  but  of  one  quarter,  and  had  no  authority  in 
other  regions.  He,  too,  was  defeated  by  Ditya  (3)  chiefs  j  but  being  a  virtuous 
prince,  he  became  fupreme  over  every  country  without  referve  ;  and  his  condud 
was  fuch,  that  he  laughed  Vreehafpatee  (4)  to  fcorn. 

III. 

Eecha  (5)  was  his  wife ;  and,  like  love,  flie  was  the  miflrefs  of  his  heart.  She 
was  admired  for  the  Jiative  purity,of  her  mind,  and  her  beauty  was  like  the  light 
of  the  moon. 

IV. 

In  his  countenance,  which  was  like  the  flower  of  the  waters  (6),  were  to  be 
traced  the  lines  of  four  fciences  (7).  The  three  worlds  were  held  in  fubjedlion  by^ 
his  hereditary  high  rank. 

From  thefe  two  was  defcended  a  Brahman  like  Kdmalayonee  (8),  and  he  took  unto 
himfelf  the  name  of  Sree  Darbha-panee  : 

V. 

"Whofe  country,  (extending  to  Keva-'Janak  (9)  ;  to  the  father  of  Gowree  ( 1 0) 
whofe  piles  of  rocks  reek  with  the  juice  exuding  from  the  heads  of  intoxicated  ele- 
phants, and  whofe  fnow-white  mountains  are  brightened  by  the  fun's  rays  ;  to  the 
two  oceans  :— to  that  whence  Aroon  (11)   rifeth  from  its  bed,  and  to  that  wherein 


( 1 )  A  tribe  of  Brahmans  dill  extant. 

(2)  Eendra,  the  God  of  the  Heavens,  who  is  fuppofed  to  be  the  Guardian  of  the  Eaft. 

(3)  Evil  fpirits.     Eendra  is  faid  to  have  loft  his  kingdom,  for  a  while,  to  the  Ajloors  or  evil  fpirits. 

(4)  The  tutor  of  the  good  fpirits,  and  the  planet  Jupiter. 

(5)  Love,  defire. 

(6)  The  Lotus. 

(7)  Arms,  Mufick,  Mcchanicks,  Phyficks. 

(8)  Brdhmi'i. 

(9)  Perhaps  the  Narbadda. 

(10)  The  fnou-y  mountains  that  part  India  from  Tartary,      GowiTc  one  of  the  names  of  the  Tafvatelj 
the  confort  of  ^ccv. 

(11)  The  Charioteer  of  the  Sun. — The  Aurora  of  the  Hindoos. 

the 
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the  fun  finketh  in  the  weft),  the  Prince  Sree  Dev  Pal  (i),  by  his  policy,  rendered 
tributary ; 

vr. 

At  whofe  gates  (although  the  profped,  hidden  by  the  duft  arifing  from  the  mul- 
titude of  marching  force,  was  rendered  clear  from  the  earth  being  watered  by  con- 

ftant  and  abundant  ftreams  flowing  from  the  heads  of  luftful  elephants  of  various 
breeds),  ftood,  fcarce  vifible,  amongft  the  vaft  concourfe  of  nobles  flocking  to  his 
ftandard  from  every  quarter,  Sree  Dev  Pal  in  expectation  of  his  fubmiflTion. 

VII. 
Whofe  throne,  that  Prince  (who  was  the  image  of  Eendra^  and  the  duft  of  whofe 
feet  was  imprefl'ed  with  the  diadems  of  fundry  potentates)  himfelf  afcended  with  a 
fiafli  of  glory,  although  he  had  formerly  been  wont  to  offer  him  large  fums  of 
Peetds  (2)  bright  as  the  lunar  rays. 

VIII. 
To  him  was  born,  of  the  Princefs  Sarkara,  the  Brahman  Somefwar^  who  was  like 
Som  (3)  the  offspring  oi  Atree,  and  a  favourite  of  the  moft  high. 

IX. 
He  adopted  the  manners  of  Dhananjay  (4),  and  did  not  exult  over  the  ignorant 
and  ill-favoured.  He  fpent  his  riches  amongft  the  needy.  He  neither  vainly 
accepted  adulation,  nor  uttered  honey  words.  His  attendants  were  attached  by 
his  bounty ;  and  becaufe  of  his  vaft  talents,  which  the  whole  univerfe  could  not 
equal,  he  was  the  wonder  of  all  good  men. 

X. 
Anxious  for  a  home  and  an  afylum,  he  took  the  hand  o£  Ranva  (5),   a  princefs 
of  his  own  likenefs,  according  to  the  law,  even  as  Seev  the  hand  of  Seeva  (6)— even 
as  Hane  (7)  the  hand  of  LakJIomee. 

XL 
From  this  pair  proceeded  into  life,  burfting  forth  like  Gooha   (8)   with  a  counte- 

(i)  If  this  be  the  prince  mentioned  in  the  copper  plate  found  by  Col.  Watson,  he  reigned  at  Mou- 
gueer  above  1800  years  ago. 

(2)  A  fquare  coin. 

(3)  The  Moon. 

{4)  One  of  the  fons  of  Pandoo,  commonly  called  Aijon. 

(5)  A  Princefs  of  this  name  is  alfo  mentioned  in  Colonel  Watson's  pl.ue. 

(6)  Sec-jii  is  the  feminine  of  Seev. 

(7)  Harce,  a  name  of  Veepnoo. 

(8)  GUkciy  a  name  of  Karteik. 

L  nance 
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nance  of  a  golden  hue,  the  fortunate  Kedard  Meefrd,  whofe  anions  rendered  him 
the  favourite  of  heaven. — The  lofty  diadem,  vrhich  he  had  attained,  fhone  with 
faultlefs  fplendour,  kifling  the  vaft  circumference  of  the  earth.  His  extenfive 
power  was  hard  to  be  limited ;  and  he  was  renowned  for  boundlefs  knowledge 
raifed  from  his  own  internal  fource. 

XII. 

The  ocean  of  the  four  fciences,  which  had  been  at  a  fmgle  draught  drunk  up,  he 
brought  forth  again,  and  laughed  at  the  power  oi  Agdjlyd  (i). 

XIII. 

Trufting  to  his  wifdom,  the  king  of  Gowr  (2)  for  a  long  time  enjoyed  the 
country  of  the  eradicated  race  of  Ootkal  (3),  of  the  Hoons  (4)  of  humbled  pride,  of 
the  kings  o(  Drdveer  (5)  and  Goorjdr  (6),  whofe  glory  was  reduced,  and  the  uni- 
verfal  fea-girt  throne. 

XIV. 

He  confidered  his  own  acquired  wealth  the  property  of  the  needy,  and  his  mind 
made  no  diftindtion  between  the  friend  and  the  foe.  He  was  both  afraid  and 
afliamed  of  thofe  offences,  which  condemn  the  foul  to  fmk  again  into  the  ocean  of 
mortal  birth ;  and  he  defpifed  the  pleafures  of  this  life,  becaufe  he  delighted  in  a 
fupreme  abode. 

XV. 

To  him,  emblem  of  Vrechdfpdtee  (7),  and  to  his  religious  rites,  the  prince  Sree 
Soord  Pal  (who  was  a  fecond  Eendrd,  and  whofe  foldiers  were  fond  of  wounds) 
went  repeatedly  ;  and  that  long  and  happy  companion  of  the  world,  which  is  girt 
with  feveral  oceans  as  with  a  belt,  was  wont,  with  a  foul  purified  at  the  fountain  of 
faith,  and  his  head  humbly  bowed  down,  to  bear  pure  water  before  him. 

XVI. 

Fdnwa,  of  celeftial  birth,  was  his  confort,  with  whom  neither  the  fickle  Ldkjhmee 
nor  Sdtee  (8)  conftant  to  her  lord,  were  to  be  compared. 

(1)  Who  is  faid  to  have  drunk  up  the  ocean. 

(2)  The  kingdom  of  Gowr  anciently  included  all  the  countries  which  now  form  the  kingdom  of  Bengal 
on  this  fide  the  Brahmapootra,  except  Alongueer, 

(3)  Orixa. 

(4)  Huns. 

(5)  A  country  to  the  fouth  of  the  Carnatick. 

(6)  Goozerat. 

(7)  The  preceptor  of  the  good  fpirits,  and  the  planet  Jupiter. 

(8)  The  confort  of  Siev. 

XVII. 
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XVII. 
She,   like  another  Devcikee  (i),  bore  unto  him  a  fon  of  high  renown,  who  re-, 
fembled  the  adopted  of  Yasodhd  (2)  and  hufband  of  Lakjlomee  {3). 

XVIII. 
This  youth,  by  name  Sree  Goorcivd  Mcejra,  was  acquainted  with  all  the  conftella- 
tions.     He  refembled  Ram^  the  fon  oi  Jamadagnee  (4).     He  was  another  Ram. 

XIX. 
His  abilities  were  fo  great,  that  he  was  folicitous  to  difcover  the  eflence  of  things, 
wherefore  he  was  greatly  refpeded  by  the  Prince  Sree  Naraydn  Pal.     What  other 
honour  was  necefTary  ? 

XX. 
His  policy  (who  was  of  no  mean  capacity,  and  of  a  reputation  not  to  be  con- 
ceived), following  the  fenfe  of  the  Veds^  was  of  boundlefs  fplendor,  and,  as  it  were, 
a  defcent  of  Dhdrma,  the  Genius  of  Juftice.  It  was  regulated  by  the  example  of 
thofe  who  truft  in  the  power  of  fpeech  over  things  future,  who  ftand  upon  the 
connexion  of  family,  who  are  in  the  exercife  of  paying  due  praife  to  the  virtues  of 
great  men,  and  who  believe  in  the  purity  of  AJlrology. 

XXI. 
In  him  was  united  a  lovely  pair,  LdkJJjmee  and  Sdrdfwdtee^  the  difpofer  of  for- 
tune, and  the  Goddefs  of  Science,  who  feemed   to  have  forfaken  their  natural 
enmity,  and  to  ftand  together  pointing  at  friendihip. 

XXII. 
He  laughed  to  fcorn,  him,  who,  in  the  alTemblies  of  the  learned,  was  Intoxicated 
with  the  love  of  argument,  and  confounded  him  with  profound  and  elegant  dif- 
courfes  framed  according  to  the  do£lrine  of  the  Sdjirds ;  and  he  fpared  not  the 
man,  who,  becaufe  of  his  boundlefs  power  and  riches,  was  overwhelmed  with  the 
pride  of  victory  over  his  enemy  in  the  field. 

XXIII. 
He  had  a  womb,  but  it  obftinately  bore  him  no  fruit.     One  like  hina  can  have 

(1)  The  real  mother  of  Krujhna. 

(2)  The  fofter-mother  of  Kriefhna. 

(3)  Roikmihiee  the  confort  of  Kreejhna.     She  is  here  called  Lakjhiiiee,  in  compliance  with  the  idea  of 
her  being  a  defcent  of  that  goddefs. 

(4)  This  is  neither  the  conqueror  of  Cyloit^  nor  the  brother  of  Kreejhna. 

no 
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no  great  relifti  for  the  enjoyments  of  life  !   He  never  was  bleffed  with  that  giver  of 
delight,  by  obtaining  which  a  man  goeth  unto  another  almoner  (i). 

XXIV. 
He,  who  was,  as  it  were,  another  Vdlmeekee  (2)   born  in  this  dark  age  of  im- 
piety, amongft  a  dreadful  and  a  cruel  race  of  mortals,  was  a  devout  man  who  dif- 
played  the  learning  of  the  Veds  in  books  of  moral  tales. 

XXV. 
His  profound  and  pleafmg  language,  like  Ganga,  flowing  in  a  triple  courfe  (3) 
and  conftant  ftream,  purifieth  and  delighteth. 

XXVL 
He,  to  whom,  and  to  thofe  of  whofe  generation,  men  were  wont  to  refort  as  it 
were  to  Brahma^  waited  fo  long  in  expedation  of  being  a  father,  that,  at  length,  he 
himfelf  arrived  at  the  ftate  of  a  child. 

XXVII. 
By  him  was  recorded  here  upon  this  lading  column,  the  fuperlor  beauty  of 
whofe  fhaft  catcheth  the  eye  of  the  beholder,  whofe  afpiring  height  is  as  boundlefs 
as  his  own  ideas,  which  is,  as  it  were,  a  ftake  planted  in  the  breaft  of  Kalee  (4), 
and  on  whofe  top  fits  Tdrkjhyd  (5),  the  foe  of  ferpents  and  favourite  bird  of  Hareey 
the  line  of  his  own  defcent. 

XXVIII. 
Garoor^  like  his  fame,  having  wandered  to  the  extremity  of  the  world,  and 
defcended  even  unto  its  foundation,  was  exalted  here  with  a  ferpent  in  his  mouth. 
This  work  was  executed  by  the  artift  Beendoo  BMdra, 

(1 )  He  had  no  iffue  to  perform  the  Sradh  for  the  releafe  of  his  foul  from  the  bonds  of  fin.     By  another 
almoner  is  meant  the  deity. 

(2)  1  he  firft  poet  of  the  Hindoos,  and  fuppofed  author  of  the  Ramayan. 

(3)  He  is  fuppofed  to  have  written  in  three  languages. 

(4)  Time. 

(5)  Otherwife  called  Garoo*. 
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REMARKS  ON  THE  TWO  PRECEDING  PAPERS. 

By  the  President. 


I  O  man  has  greater  refpect  than  myfelf  for  the  talents  of  Mr.  Wilkins,  who,  by  decyphering  and 
explaining  the  old  Sanfcrit  inlcriptions  lately  found  in  thefe  provinces,  has  performed  more  than  any  other 
European  had  learning  enough  to  accomplifli,  or  than  any  Afiatick  had  induftry  enough  even  to  undertake  : 
but,  fome  doubts  having  arifen  in  my  mind  concerning  a  few  pafTages  in  the  two  preceding  tranflations,  I 
venture  to  propofe  them  in  the  form  of  notes  with  entire  deference  to  his  judgement. 

P.  62.  /.  10.  this  fortunate  prince ) — Is  not  the  firft  couplet  in  honour  of  Buddha,  one  of  whofe  names,  in 
the  AmarcoJI},  is  Sugata  ?  Kfolloiver  of  his  tenets  would  have  been  denominated  a  Saugat,  in  the  deriva- 
tive form.  We  muft  obferve,  that  the  Bauddhs,  or  Saugats,  are  called  Atheijls  by  the  Brahtnans,  whom 
they  oppofed ;  but  it  is  mere  inventive  -,  and  this  very  grant  fully  difproves  the  calumny  by  admitting  a 
future  ftate  of  rewards  and  punifhments.  Sugat  was  a  reformer  ;  and  every  reformer  mufl  expe£t  to  be 
Calumniated. 

P.  62.  /.  17.  When  his  innumerable  army) — The  third  ftanza  in  the  original  is  here  omitted,  either  by 
an  overfight,  or  becaufe  the  fame  image  of  weeping  elephants  occurs  afterwards,  and  might  have  been 
thought  fuperfluous  in  this  place  :  neverthelefs,  I  infert  a  literal  tranflation  of  it. 

"  By  whom,  having  conquered  the  earth  as  far  as  the  ocean,  it  was  left,  as  being  unprofitably  feized  ;  fo 
"  he  declared :  and  his  elephants  weeping  faw  again  in  the  forefts  their  kindred  whofe-eyes-w^r^-fuU-of-tears." 

P.  63.  /.  9.  of  many  countries) — The  Pandits  infill,  that  Rajhtracuta  in  the  original  is  the  name  of  a 
particular  country. 

P.  66. 1.  4.  dated  in  the  33^?  Sombot) — That  is  year;  for  Samvat  is  only  an  abbreviation  of  Samvatfara. 
This  date,  therefore,  might  only  mean  the  thirty-third  year  of  the  King's  reign  ;  but,  fince  Vicrama'ditya 
was  fumamed  the  foe  ofSkCk,  and  is  praifed  by  that  name  in  a  preceding  ftanza,  we  may  fafely  infer,  that 
the  grant  was  dated  thirty-three  years  after  the  death  of  that  illuftrious  Emperor,  whom  the  king  of  Gaur, 
though  a  fovereign  prince,  acknowledged  as  lord  paramount  of  India. 

P.  68.  Verfe  II.  a  virtuous  prince)  Many  flanzas  in  this  infcription  prove,  that  the  Sandilya  family 
■were  not  princes,  but  that  fome  of  them  were  prime  minifters  to  the  kings  of  Gaur,  or  Bengal,  according  to 
this  comparative  genealogy. 

Kings.  Minifters  *. 

Go'pALA.  Pa'nCHa'lA. 

Dhermapa'la.  Garga. 

De'vapa'la.     B.  C.  23.  *  Derbhapa'ni. 

Ra'jyapa'la.  Some'swara. 

S'u'rapa'la.  *  Ce'da'ramis'ra. 

Na'ra'yanapa'la.  a.  C.  67.  *  Guravamis'ra. 
So  that,  reckoning  thirty  years  to  a  generation,  we  may  date  the  pillar  of  Guravamis'ra  in  the  fixty- 
feventh  year  afer  Christ.  A  Pandit,  named  Ra'dha'ca'nta,  with  whom  I  read  the  original,  appeared 
ftruck  with  my  remark  on  the  two  families,  and  adopted  it  without  hefitation  ;  but,  if  it  be  juft,  the  fecond 
ftanza  muft  be  differently  interpreted.  I  fufpeft  dharma,  the  genius  oi  jujli.e  or  -virtue,  to  be  the  true 
reading  inftead  of  dharmya,  or  ■virtuous,  and  have  no  doubt,  that  purh  muft  be  fubftituted  for  pari :  the 
fenfe  will  then  be,  that  Indra  was  ruler  in  the  Eafl  only,  and,  though  valiant,  had  been  defeated  even 
there  by  the  Daityas  or  'Titans,  but  that  Dharma  -was  made  fovereign  over  him  in  all  quarters. 
P.  68,  Ver.  V.     Whofe  country)     The  original  is  : 

a  revajanacanmatangajamadaftimyachch'hilafanghateh, 
a  gauripituriswarfwd'raciranaihpufhyatfitimnogireh, 
martan'daftamayodayarun ajalad  a  var'irasidwayat, 
mtya  yasya  bhuwan  chacara  caradan  sri  devapalo  nripah. 

The 
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The  father  of  Riva  is  the  Mahendra  mountain  in  the  fouth,  in  which  that  river  has  its  foiirce  ;  as  the 
father  of  Gauri'  is  the  Himalaya  in  the  north  ;  where  Is  wara,  who  has  a  moon  on  his  forehead,  is  be- 
lieved often  torefide:  hence  Ra'dha'ca'nta  propofed  a  conje£lural  emendation,  which  would  have  done 
honour  to  Scaliger  oi'  Bentley.  Inftead  of  indra,  which  is  a  name  of  theyj/;;,  he  reads  indu,  or  the 
moon,  bv  changing  only  a  fmall  (Iraight  line  into  a  fmall  curve  ;  and  then  the  ftanza  will  run  thus  : 

By  whofe  policy  the  great  Prince  nEVAPALA  made  the  earth  tributary,  from  the  father  of  i?/T»^, 
whofe-piles-of-rocks-are-moift-  with-juice-from-the-heads-of-lafcivious-elephants,  to  the-father-of-GAURi, 
whofe-white-mountains-are-br'ghtened-with-beams-from-the-moon-of-IswARA  ;  -  aud  as  far  as  the-two- 
oceans  whofe-waters-are-red-with-the-rifing-and-with-the-fetting-Sun. 

The  words  connected  by  hyphens  are  compounds  in  Sanfcvit. 

P.  6c).  Verfe  VI.  fubmiffion)  I  underftand  avafara  in  this  place  to  mean  the  Icifurf  of  the  Miniftcr 
from  publick  afFairs,  for  which  even  the  King  waited  at  the  head  of  his  army. 

P.  69.  Verfe  VII.  funis  of  Peetas)  The  common  fenfe  oi pit'ha  is  a  chair,  feat,  or  throne ;  and  in 
this  fenfe  it  occurs  in  the  thirteenth  verfe.  Ud'upachcFhabipit'ham,  or  •with-a-feat-brlght-as-thc-moon,  ap- 
pears to  be  the  compound  epithet  of  asanam,  or  cha'u-  of  Jlate,  which  though  the  King  had  often  given  to 
his  Minifter,  yet,  abailied  by  his  wifdom,  and  apprehenfive  of  his  popularity,  he  had  himfelf  afcended  his 
throne  with  fear. 

P.  69-  Verfe  X.  The  tenth  ftanza  is  extremely  difficult,  as  it  contains  many  words  with  two  mean- 
ings, applied  in  one  fenfe  to  the  Miniiler  Cedara  Mis'ra,  but,  in  another,  to  Ca'rtice'ya,  the  Indian 
Mars:  thus,  in  the  firft  hemillich,  j'/V7';«  means  _/';r  or  a /t-rtrci-/' ;  sic  ha,  a  bright  flame,  or  a  crtfl,  and 
s'acti,  either  power  or  a  fpear.  As  tlie  verfe  is  differently  underftood,  it  may  be  a  defcription  of  the 
Brahmen  or  of  the  Deity. 

P.  70.  Verfe  XII.  The  Brcihmar.s  of  this  province  infift,  that  by  the  four  Vidya's,  or  branches  of 
knowledge  are  meant  the  four  Veda's,  not  the  Upaveda's,  or  Jlledicine,  Archery,  Mufich,  and  Mechanicks  ;  and 
they  cite  two  diftichs  from  the  Agnipurana,  in  which  eighteen  Fidyas  are  enumerated,  and,  among  them, 
the  four  Veda's  ,-  three  only  of  which  are  mentioned  in  the  Amttrclfh  and  in  feveral  older  books.  In  this 
verfe  alfo  Ra  dh  a'ca'nt  has  difplayed  his  critical  fagacity  :  inftead  of  nala  he  reads  bala,  and,  if  his  con- 
je£ture  be  right,  we  muft  add  "  even  when  he  was  a  boyT 

P.  70.  Verfe  XVI.  conftant  to  her  lord)  Ra'dh a'ca'nt  reads  anapatyayh,  or  childlefs,  for  anupatyaya  ; 
Sati'  having  borne  no  children,  till  Ihe  became  regenerate  in  the  perfon  of  Pa'rv ati'. 

P.  71.  Verfe  XXIII.  it  obftinately  bore  him  no  fruit)  The  original  ftanza  is  uncommonly  obfure : 
it  begins  with  the  words  yonirbabhuva,  the  two  firft  fyllables  of  which  certainly  mean  a  womb  ;  but  feveral 
Pandits,  who  were  confulted  apart,  are  of  opinion,  that  yo  is  the  relative,  of  which  fome  word  in  the 
mafculine  gender,  fignifying  fpeech,  is  the  antecedent,  though  not  exprelled  :  they  explain  the  whole  ftanza 
thus — •'  That  fpeech,  which  came  forth  (nirhabhu'va)  inconfiderately,  of  which  there  nvas  no  fruit,  he 
•'  was  a  man  who  fpoke  nothing  of  that  kind  for  liis  own  gratification  :  he  -was  a  man  alfo,  by  whom  no 
"  prcfent-of-playthings  was  ever  given,  which  the  fuppliant  having  received  goes  to  another  more  bountiful 
"  giver."  If  the  relative  had  been  yan  in  the  neuter  gender,  I  fhould  have  acquiefced  in  the  tranflation  oiFer- 
ed  by  the  Pandits ,-  but  the  fupprcffion  of  fo  material  a  word  as/peech,  which,  indeed,  is  commonly 
feminine  in  Sanfcrit,  appears  unwarrantably  harfli  according  to  European  ideas  of  conftruflion. 

P.  72.  Verfe  XXVI.  If  the  preceding  interpretation  be  juft,  the  object  of  the  pillar  was  to  perpetuate 
the  names  of  Gurava  Mis  ra  and  his  anceftors  ;  and  this  verfe  mult  imply,  that  he  expected  to  receivt 
from  his  own  fans  the  pious  o^ces,  which  he  had  performed  to  his  forefathers. 
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V. 

SOME  ACCOUNT  OF  THE  SCULPTURES  AND  RUINS  AT  MAVALI- 
PURAM,  A  PLACE  A  FEW  MILES  NORTH  OF  SADRAS,  AND 
KNOWN  TO  SEAMEN  BY  THE  NAME  OF  THE  SEVEN  PA- 
GODAS. 

By  William  Chambers,  EsQ:, 

x\.S  amidft  inquiries  after  the  hiftories  and  antiquities  of  AJia  at  large,  thofe 
of  that  divifion  of  it  in  which  this  Society  refides,  may  feem  on  many  accounts 
to  lay  claim  to  a  particular  (hare  of  its  attention,  a  few  hints  put  down  from 
tecolle(9:ion,  concerning  fome  monuments  of  Hindoo  antiquity,  which,  though 
fituated  in  the  neighbourhood  of  Etcropean  fettlements  on  the  Choromandel  coaft, 
have  hitherto  been  little  obferved,  may  it  is  conceived  be  acceptable,  at  leaft  as 
they  may  poflibly  give  rife  hereafter  to  more  accurate  obfervations,  and  more  com- 
plete difcoveries  on  the  fame  fubje£t.  The  writer  of  this  account  went  firft  to 
view  them  in  the  year  1772,  and  curiofity  led  him  thither  again  in  1776  ;  but  as 
he  neither  meafured  the  diftances  nor  fize  of  the  objedls,  nor  committed  to  writ- 
ing at  the  time  the  obfervations  he  made  on  them,  he  hopes  to  be  excufed  if  after 
the  lapfe  of  fo  many  years,  his  recoUedion  Ihould  fail  him  in  fome  refpedls,  and 
his  account  fall  far  fhort  of  that  precifion  and  exadlnefs,  which  might  have  been 
expeded,  had  there  then  exifted  in  India ^  fo  powerful  an  incentive  to  diligent 
enquiry  and  accurate  communication,  as  the  eftablifhment  of  this  Society  muft  now 
prove. 

The  Monuments  he  means  to  defcribe,  appear  to  be  the  remains  of  fome  great 
city,  that  has  been  ruined  many  centuries  ago  ;  they  are  fituated  clofe  to  the  fea, 
between  Covelong  and  Sadras,  fomewhat  remote  from  the  high  road,  that  leads, 
to  the  different  European  Settlements.  And  when  he  vifited  them  in  1776,  there 
was  ftill  a  native  village  adjoining  to  them,  which  retained  the  antient  name,  and 
in  which  a  number  of  Bramins  refided  that  feemed  perfedly  well  acquainted  with, 
the  fubjed:&  of  moft  of  the  Sculptures  to  be  feen  there. 

The  rock  or  rather  hill  of  ftone,  on  which  great  part  of  thefe  works  are  exe- 
cuted, is  one  of  the  principal  marks  for  mariners  as  they  approach  the  coaft,  and 
to  them  the  place  is  known  by  the  name  of  the  Seven  Pagodas,  poffibly  becaufe 
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the  fummits  of  the  rock  have  prefeated  them  with  that  idea  as  they  pafled  :  but  it 
muft  be  confeffed,  that  no  afpe£t  which  the  hill  afTumes  as  viewed  on  the  fhore, 
feems  at  all  to  authorize  this  notion  ;  and  there  are  circumftances,  which  will  be 
mentioned  in  the  fequel,  that  would  lead  one  to  fufpetl,  that  this  name  has  arifen 
from  fome  fuch  number  of  Pagodas  that  formerly  ftood  here,  and  in  time  have  been 
buried  in  the  waves.  But,  be  that  as  it  may,  the  appellation  by  which  the  natives 
diftinguifh  it,  is  of  a  quite  different  origin  ;  in  their  language,  which  is  the  Tat7iulic 
(improperly  termed  Malabar^  the  place  is  called  Mdvalipuram^  which  in  Shuiifcrit^ 
and  the  languages  of  the  more  northern  Hindoos,  would  be  Mahdbalipur,  or  the 
City  of  the  great  Bali.  For  the  'Tamiilians  (or  Malabar s)  having  no  h  in  their  alpha- 
bet, are  under  a  neceffity  of  fhortehing  the  Shanfcrit  word  Maha,  great,  and  write 
it  ma*.  They  are  obliged  alfo  for  a  fimilar  reafon  to  fubftitute  a  i;  for  a  b^  in  words 
of  Shanfcrit,  or  other  foreign  original  that  begin  with  that  letter,  and  the  fyllable 
am  at  the  end  is  merely  a  termination,  which,  like  uin  in  Lati?i,  is  generally  annex- 
ed to  neuter  fubftantivesf.  To  this  etymology  of  the  name  of  this  place  it  maybe 
proper  to  add,  that  Bali  is  the  name  of  an  hero  very  famous  in  Hindoo  romance, 
and  that  the  river  Mdvaligonga,  which  waters  the  eaftern  fide  of  Ceylone,  where 
the  TamuUc  language  alfo  prevails,  has  probably  taken  its  name  from  him,  as  ac- 
cording to  that  orthography,  it  apparently  fignifies  the  Ganges  of  the  great  Bali. 

The  rock  or  hill  of  ftone  above  mentioned,  is  that  which  firft  engrofles  the  atten- 
tion on  approaching  the  place  ;  for  as  it  rifes  abruptly  out  of  a  level  plain  of  great 
extent,  confifts  chiefly  of  one  fmgle  ftone,  and  is  fituated  very  near  to  the  fea  beach, 
it  is  fuch  a  kind  of  objedl  as  an  inquifitive  traveller  would  naturally  turn  afide  to 
examine.  Its  fhape  is  alio  fmgular  and  romantic,  and,  from  a  diftant  view,  has  an 
appearance  like  fome  antique  and  lofty  edifice.  On  coming  near  to  the  foot  of  the 
rock  from  the  north,  works  of  imagery  J  and  fculpture  croud  fo  thick  upon  the 
eye,  as  might  feem  to  favour  the  idea  of  a  petrified  town,  like  thofe  that  have  been 
fabled  in  different  parts  of  the  world  by  too  credulous  travellers  §.     Proceeding  on 

*   They  do  indeed  admit  a  fubftitute,  but  the  abbreviation  is  moft  ufed. 

f  This  explains  alfo,  why  the  Shan/ah  word  Ved,  by  which  the  Hindoos  denominate  the  books  of  the  law  of  their 
religion,  is  written  by  the  Tamulians  Vtdam,  which  is  according  to  the  true  orthography  of  their  language,  and  no 
millake  of  European  travellers  as  fome  have  fuppofed  ;  while  the  fame  word  is  called  Bed  by  the  Btngalies,  who  have 
in  eft'edl  no  A' in  their  alphabet. — See  Dow,  Vol.1.  Diliert.   P.  41. 

X  Among  thefe,  one  objeft,  though  a  mean  one,  attrafls  the  attention  on  account  of  the  grotefque  and  ridicu- 
lous nature  of  the  defign  ;  it  confills  of  two  monkies  cut  of  one  ftone,  one  of  them  in  a  flooping  pollure,  while  the 
other  is  taking  the  infcils  out  of  his  head. 

§  See  Shaw's  Travels,  P.  155,  et  fcq. 
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by  the  foot  of  the  hill  on  the  fide  facing  the  fea,  there  Is  a  pagoda  rifing  out  of  the 
ground  of  one  folid  ftone,  about  fixteen  or  eighteen  feet  high,  which  feems  to  have 
been  cut  upon  the  fpot  out  of  a  detached  rock,  that  has  been  found  of  a  proper  fize 
for  that  purpofe.  The  top  is  arched,  and  the  ftile  of  architecture  according  to  which- 
it  is  formed,  different  from  any  now  ufed  in  thofe  parts.  A  little  further  on,  there 
appears  upon  an  huge  furface  of  ftone,  that  juts  out  a  little  from  the  fide  of  the  hill, 
a  numerous  group  of  human  figures  in  bafs  relief,  confiderably  larger  than  life,  re- 
prefenting  the  moft  remarkable  perfons,  whofe  actions  are  celebrated  in  the  Mahab- 
hdrit^  each  of  them  in  an  attitude,  or  with  weapons,  or  other  infignia,  exprellive 
of  his  charadter,  or  of  fome  one  of  his  moft  famous  exploits.  All  thefe  figures  are, 
doubtlefs,  much  lefs  diftind  than  they  were  at  firft  ;  for  upon  comparing  thefe  and 
the  reft  of  the  fculptures  that  are  expofed  to  the  fea  air,  with  others  at  the  fame  place, 
whofe  fituation  has  afforded  them  protedtion  from  that  element,  the  difference  is 
ftriking,  the  former  being  every  where  much  defaced,  while  the  others  are  frefh  as 
recently  finifhed.  This  defacement  is  no  where  more  obfervable,  than  in  the  piece 
offculpture  which  occurs  next  in  the  order  of  defcription.  This  is  an  excavation  in 
another  part  of  the  eaft  fide  of  the  great  rock,  which  appears  to  have  been  made  on 
the  fame  plan,  and  for  the  fame  purpofe,  that  Chowltries  are  ufually  built  in  that 
country,  that  is  to  fay,  for  the  accommodation  of  travellers.  The  rock  is  hollowed 
out  to  the  fize  of  a  fpacious  room,  and  two  or  three  rows  of  pillars  are  left,  as  a 
feeming  fupport  to  the  mountainous  mafs  of  ftone  which  forms  the  roof.  Of  what 
pattern  thefe  pillars  have  originally  been,  it  is  not  eafy  now  to  conjedture,  for  the 
air  of  the  fea  has  greatly  corroded  them,  as  well  as  all  the  other  parts  of  the  cave. 
And  this  circumftance  renders  it  difficult  to  difcover  at  firft  fight,  that  there  is  a  fcene 
of  fculpture  on  the  fide  fronting  the  entrance.  The  natives,  hov^ever,  point  it  out, 
and  the  fubjedl  of  it  is  manifeftly  that  oi KrtJJjen  attending  the  herds  of  Nund  Ghofe^ 
the  Admetus  of  the  Hindoos^  from  which  circumftance,  Krifien  is  alfo  called  Gopaul, 
or  the  cowherd,  as  Apollo  was  entitled  Nomius. 

The  objects  that  feem  next  to  claim  regard,  are  thofe  upon  the  hill  itfelf,  the 
afcent  of  which,  on  the  north,  is,  from  its  natural  fhape,  gradual  and  eafy  at  firft,  and 
is  in  other  parts  rendered  more  fo,  by  very  excellent  fteps  cut  out  in  feveral  places, 
where  the  communication  would  be  difficult  or  impradticable  without  them.  A  wind- 
ing ftair  of  this  fort  leads  to  a  kind  of  temple  cut  out  of  the  folid  rock,  with  fome 
figures  of  idols  in  high  relief  upon  its  walls,  very  well  finifhed  and  perfedly  frefh, 
as  it  faces  the  weft,  and  is  therefore  fheltered  from  the  fea  air.     From  this  temple 
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again  there  are  flights  of  fteps  that  feem  to  have  led  to  fome  edifice,  formerly  (land- 
ing upon  the  hill,  nor  does  it  feem  abfurd  to  fuppofe,  that  this  may  have  been  a  pa- 
lace, to  which  this  temple,  as  a  place  of  worfhip,  may  have  appertained.    For  befides 
the  fmall  detached  ranges  of  flairs  that  are  here  and  there  cut  in  the  rock,  and  feem 
as  if  they  had  once  led  to  different  parts  of  one  great  building,  there  appear  in  many 
places,  fmall  water  channels  cut  alfo  in  the  rock,  as  if  for  drains  to  an  houfe,  and  the 
whole  top  of  the  hill  is  flrewed  with  fmall  round  pieces  of  brick,  which  may  be  fup- 
pofed  from  their  appearance  to  have  been  worn  down  to  their  prefent  form,  during 
the  lapfe  of  many  ages.     On  afcending  the  hill  by  its  flope  on  the  north,  a  very  fm- 
gular  piece  of  fculpture  prefents  itfelf  to  view.    On  a  plain  furface  of  the  rock,  which 
may   once   have  ferved    as    the  floor    of  fome  apartment,  there  is   a  platform   of 
ftone,  about  eight  or  nine  feet  long,  by  three  or  four  wide,  in  a  fituation  rather  ele- 
vated, with  two  or  three  fleps  leading  up  to  it,  perfedly  refembling  a  couch  or  bed, 
and  a  lion  very  well  executed  at  the  upper  end  of  it  by  way  of  pillow,  the  whole  of 
one  piece,  being  part  of  the  hill  itfelf.     This  the  Bramins^   inhabitants  of  the  place, 
call  the  bed  of  Dermardjah  or  Judijhter,  the  eldeft:  of  the  five  brothers  whofe  fortunes 
and  exploits  are  the  leading  fubjedt  in  the  Mahabhdrit.     And  at  a  confiderable  di- 
ftance  from  this,  at  fuch  a  diffance  indeed  as  the  apartment  of  the  women  might  be 
fuppofed  to  be  from  that  of  the  men,  is  a  bath  excavated  alfo  from  the  folid  rock, 
with  fleps  in  the  infide,  which  the  Bramins  call  the  bath  of  Dropedy,  the  wife  of 
JudiJJjter  and  his  brothers.     How  much  credit  is  due  to  this  tradition,  and  whether 
this  flone  couch  may  not  have  been  antiently  ufed  as  a  kind  of  throne  rather  than  a 
bed,  is  matter  for  future  inquiry.     A  circumfiiance,  however,  which  may  feem  to 
favour  this  idea  is,  that  a  throne  in  the  Shanfcrit  and  other  Hindoo  languages  is  call- 
ed Singbdfen,  which  is  compofed  of  the  words  Sing  a  lion,  and  dfen  a  feat. 

Thefe  are  all  that  appear  on  that  part  of  the  upper  furface  of  the  hill,  the  afcent 
to  which  is  on  the  north,  but  on  defcending  from  thence  you  are  led  round  the  hill 
to  the  oppofitc  iule,  in  which  there  are  fteps  cut  from  the  bottom  to  a  place  near  the 
fummit,  where  is  an  excavation  that  feems  to  have  been  intended  for  a  place  of 
worfhip,  and  contains  various  fculptures  of  Hindoo  Deities.  The  moft  remarkable 
of  thefe,  is  a  gigantic  figure  of  ViJ}.ujoo,  afleep  on  a  kind  of  bed,  with  a  huge  fnake 
wound  about  in  many  coils  by  way  of  pillow  for  his  head,  and  thefe  figures,  accord- 
ing to  the  manner  of  this  place,  are  all  of  one  piece  hewn  from  the  body  of  the 
rock. 

But  though  thefe  works  may  be  deemed  flupendous,  they  are  furpaffed  by  others 
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that  are  to  be  feen  at  the  diftance  of  about  a  mile,  or  a  mile  and  an  half  to  the  fouth- 
ward  of  the  hill.  They  confift  of  two  Pagodas  of  about  thirty  feet  long  by  twenty 
feet  wide,  and  about  as  many  in  heighth,  cut  out  of  the  folid  rock,  and  each  confift- 
ing  originally  of  one  fmgle  ftone.  Near  thefe  alfo  ftand  an  elephant  full  as  big  as 
life,  and  a  lion  much  larger  than  the  natural  fize,  but  very  well  executed,  each 
hewn  alfo  out  of  one  ftone.  None  of  the  pieces  that  have  fallen  off  in  cutting 
thefe  extraordinary  fculptures,  are  now  to  be  found  near  or  any  where  in  the  neigh- 
bourhood of  them,  fo  that  there  is  no  means  of  afcertaining  the  degree  of  labour 
and  time  that  has  been  fpent  upon  them,  nor  the  fize  of  the  rock  or  rocks  from 
which  they  have  been  hewn,  a  circumftance  which  renders  their  appearance  the 
more  ftriking  and  fmgular.  And  though  their  fituation  is  very  near  the  fea-beach, 
they  have  not  fufFered  at  all  by  the  corrofive  air  of  that  element,  which  has  provided 
them  with  a  defence  againft  itfelf,  by  throwing  up  before  them  a  high  bank  that 
completely  fhelters  them.  There  is  alfo  great  fymmetry  in  their  form,  though 
that  of  the  Pagodas  is  different  from  the  ftile  of  architedture,  according  to  which 
Idol  temples  are  now  built  in  that  country.  The  latter  refembles  the  Rgyptian^ 
for  the  towers  are  always  pyramidical,  and  the  gates  and  roofs  flat  and  without 
arches,  but  thefe  fculptures  approach  nearer  to  the  Gothick  tafte,  being  furmounted 
by  arched  roofs  or  domes  that  are  not  femicircular  but  compofed  of  two  fegments 
of  circles  meeting  in  a  point  at  top.  It  is  alfo  obfervable  that  the  lion  in  this 
group  of  fculptures,  as  well  as  that  upon  the  ftone  couch  above  mentioned,  are 
perfeftly  juft  reprefentations  of  the  true  lion,  and  the  natives  there  give  them  the 
name,  which  is  always  underftood  to  mean  a  lion  in  the  Hindoo  language,  to  wit. 
Sing ;  but  the  figure  which  they  have  made  to  reprefent  that  animal  in  their  idol 
temples  for  centuries  pafl:,  though  it  bears  the  fame  appellation,  is  a  diftorted 
monfter  totally  unlike  the  original ;  infomuch  that  it  has  from  hence  been  fup- 
pofed,  that  the  lion  was  not  antiently  known  in  this  country,  and  that  Sing  was  a 
name  given  to  a  monfter,  that  exifted  only  in  Hindoo  romance.  But  it  is  plain 
that  that  animal  was  w^ell  known  to  the  authors  of  thefe  works,  who  in  manners 
as  "well  as  arts  feem  to  have  differed  much  from  the  modern  Hindoos. 

There  are  two  circumftances  attending  thefe  monuments,  which  cannot  but 
excite  great  curiofity,  and  on  which  future  inquiries  may  pofllbly  throw  feme  light. 
One  is,  that  tDn  one  of  the  Pagodas  laft  mentioned,  there  is  an  infcription  of  a  fmgle 
line,  in  a  character  at  prefent  unknown  to  the  Hindoos.  It  refembles  neither  the 
Deyva-ndgre,   nor  any  of  the  various  chara(Sters  conned:ed  with  or  derived  from  it, 

which 
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which  have  come  to  the  writer's  knowledge  from  any  part  of  Hindojlan.  Nor  did 
It,  at  the  time  he  viewed  it,  appear  to  correfpond  with  any  character,  Afiatick  or 
European^  that  is  commonly  known.  He  had  not  then,  however,  feen  the  alpha- 
bet of  the  Balic^  the  learned  language  of  the  Siamefe^  a  fight  of  which  has  fmce 
raifed  in  his  mind  a  fufpicion,  that  there  is  a  near  affinity  between  them,  if  the 
charader  be  not  identically  the  fame.  But  as  thefe  conjectures,  after  fuch  a  lapfe 
of  time,  are  fomewhat  vague,  and  the  fubjedl  of  them  is  perhaps  yet  within  the 
reach  of  our  refearches,  it  is  to  be  hoped  that  fome  method  may  be  fallen  upon  of 
procuring  an  exadt  copy  of  this  infcription. 

The  other  circumftance  is,  that  though  the  outward  form  of  the  Pagodas  is 
complete,  the  ultimate  defign  of  them  has  manifeftly  not  been  accomplifhed,  but 
feems  to  have  been  defeated  by  fome  extraordinary  convulfion  of  nature.  For  the 
weftern  fide  of  the  moft  northerly  one,  is  excavated  to  the  depth  of  four  or  five 
feet,  and  a  row  of  pillars  left  on  the  outfide  to  fupport  the  roof,  but  here  the  work 
has  been  flopped,  and  an  uniform  rent  of  about  four  inches  breadth  has  been  made 
throughout  the  folid  rock,  and  appears  to  extend  to  its  foundations,  which  are 
probably  at  a  prodigious  depth  below  the  furface  of  the  ground.  That  this  rent 
has  happened  fince  the  work  begun,  or  while  it  was  carrying  on,  cannot  be  doubted,  - 
for  the  marks  of  the  mafon's  tools  are  perfectly  vifible  in  the  excavated  part  on 
both  fides  of  the  rent,  in  fuch  a  manner  as  to  fhow  plainly,  that  they  have  been 
divided  by  it.  Nor  is  it  reafonable  to  fuppofe,  that  fuch  a  work  would  ever  have 
been  defigned  or  begun,  upon  a  rock  that  had  previoufly  been  rent  in  two. 

Nothing  lefs  than  an  earthquake,  and  that  a  violent  one,  could  apparently  have 
produced  fuch  a  fiffure  in  the  folid  rock  ;  and  that  this  has  been  the  cafe  in  point 
of  fa£t,  may  be  gathered  from  other  circumflances,  which  it  is  neceflary  to  mention 
in  an  account  of  this  curious  place. 

The  great  rock  above  defcribed  is  at  fome  fmall  diftance  from  the  fea,  perhaps 
fifty  or  an  hundred  yards,  and  in  that  fpace  the  Hindoo  village  before  mentioned 
flood  in  1776.  But  clofe  to  the  fea  are  the  remains  of  a  Pagoda  built  of  brick,  and 
dedicated  to  Sib,  the  greateft  part  of  which  has  evidently  been  fwallowed  up  by 
that  element ;  for  the  door  of  the  innermoft  apartment,  in  which  the  idol  is  placed, 
and  before  which  there  are  always  two  or  three  fpacious  courts  furrounded  with 
walls,  is  now  waihed  by  the  waves,  and  the  pillar  ufed  to  difcover  the  meridian  at 
the  time  of  founding  the  Pagoda  *,  is  feen  Handing  at  fome  diftance  in  the  fea. 

»  See  Voyage  du  M.  Genti!,  Vol.  I.  Page  158. 
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In  the  neighbourhood  of  this  building,  there  are  fome  detached  rocks,  wafhed  alfo 
by  the  waves,  on  which  there  appear  fculptures,  though  now  much  worn  and  de- 
faced. And  the  natives  of  the  place  declared  to  the  writer  of  this  account,  that  the 
more  aged  people  among  them,  remembered  to  have  feen  the  tops  of  feveral  Pago- 
das far  out  in  the  fea,  which  being  covered  with  copper  (probably  gilt)  were 
particularly  vifible  at  fun-rife,  as  their  fhining  furface  ufed  then  to  refledt  the 
fun's  rays,  but  that  now  that  efFedt  was  no  longer  produced,  as  the  copper  had  fmce 
become  incrufted  with  mould  and  verdegreafe. 

Thefe  circumftances  look  much  like  the  effeds  of  a  fudden  inundation,  and  the 
rent  in  the  rock  above  defcribed»  makes  it  reafonable  to  conjediure,  that  an  earthquake 
may  have  caufed  the  fea  to  overflow  its  boundaries,  and  that  thefe  two  formidable 
enemies,  may  have  joined  to  deftroy  this  once  magnificent  city.  The  account 
which  the  Bramins^  natives  of  the  place,  gave  of  its  origin  and  downfal,  partly 
it  fhould  feem  on  the  authority  of  the  Mahabhdrit^  and  partly  on  that  of  later 
records,  at  the  fame  time  that  it  countenances  this  idea,  contains  fome  other 
curious  particulars  which  may  feem  to  render  it  worthy  of  attention.  Nor  ought 
it  to  be  reje<9:ed  on  account  of  that  fabulous  garb,  in  which  all  nations,  but  efpecially 
tho£e  of  the  eaft,  have  always  clad  the  events  of  early  ages. 

"  Hirindcheren^  faid  they,  was  a  gigantick  prince,  that  rolled  up  the  earth  into  a 
*'  Ihapelefs  mafs,  and  carried  it  down  to  the  abyfs,  whither  Vijhnoo  followed  him 
"  in  the  fhape  of  an  hog,  killed  him  with  his  tufks,  and  replaced  the  earth  in  its 
"  original  fituation.  The  younger  brother  of  Hirindcheren  was  Hirinakajfap,  who 
"  fucceeded  him  in  his  kingdom,  and  refufed  to  do  homage  to  Vijhnoo,  He  had  a 
"  fon  named  Pralhaudy  who  at  an  early  age  openly  diapproved  this  part  of  his  fa- 
"  ther's  conduct,  being  under  the  tuition  of  Sokerachdrj.  His  father  perfecuted 
"  him  on  this  account,  banifhed  him,  and  even  fought  to  kill  him,  but  was  pre- 
"  vented  by  the  interpofition  of  heaven,  which  appeared  on  the  fide  of  Pralhaud. 
"  At  length  Hirinakajfap  was  foftened,  and  recalled  his  fon  to  his  court,  where  as 
'*  he  fat  in  full  alFembly,  he  began  again  to  argue  with  him  againft  the  fupremacy 
"  of  Vijhnoo,  boafted  that  he  himfelf  was  lord  of  all  the  vilible  world,  and  afked 
"  what  Vijhnoo  could  pretend  to  more.  Fralbaud  replied,  that  Vijhnoo  had  no 
"  fixed  abode,  but  was  prefent  every  where.  Is  he,  faid  his  father,  in  that  pillar  ? 
"  Yes,  returned  Pralhaud.  Then  let  him  come  forth,  faid  Hirinakajjap;  and  rifing 
"  from  his  feat,  ftruck  the  pillar  with  his  foot ;  upon  which  Vijhnoo^  in  the 
"  Narajinghah  Awtdr,  that  is  to  fay,  with  a  body  like  a  man,  but  an  head  like  a 

«  lioni 


g2  AN  ACCOUNT  OF  THE  SCULPTURES  AND  RUINS. 

"  lion,  came  out  of  the  pillar  and  tore  Hirinakajfap  in  pieces.  Vifinoo  then  fixed 
"  Pralhaud  on  his  father's  throne,  and  his  reign  was  a  mild  and  virtuous  one, 
'*  and  as  fuch  was  a  contraft  to  that  of  his  father.  He  left  a  fon  named  Namachee 
•'^  who  inherited  his  power  and  his  virtues,  and  was  the  father  of  Bake,  the  founder 
**  of  the  once  magnificent  city  of  MaJxibalipoor,  the  fituation  of  which  is  faid  to  be 
**  defcribed  in  the  following  verfe,  taken  from  the  Mahabhdrit. 

The  fenfe  of  which  is  literally  this  : 

"  South  of  the  Ganges  two  hundred  Yojen 

"  Five  Yojen  *  weftward  from  the  eaftern  fea." 

Such  is  the  Bram'm  account  of  the  origin  of  this  place.  Thtfequcl  of  its  hiftory, 
according  to  them,  is  as  follows  : 

**  The  fon  of  Balee  was  Bandchcren,  who  is  reprefented  as  a  giant  with  a 
"  thoufand  hands.  Anuredh,  the  fon  of  Kripen,  came  to  his  court  in  difguife,  and 
"  feduced  his  daughter,  which  produced  a  v/ar,  in  the  courfe  of  which  Anuredh  was 
'*  taken  prifoner,  and  brought  to  Mahdbalipoor,  upon  which  Krijhen  came  in  perfon 
"  from  his  capital  Tiudrikah,  and  laid  fiege  to  the  place.  Sib  guarded  the  gates,  and 
"  fought  for  Bandcheren^  who  worfhipped  him  with  his  thoufand  hands,  but  Krijlien 
"  found  means  to  overthrow  Sib,  and  having  taken  the  city  cut  off  all  Ba7jdcheren& 
*'  hands  except  two,  with  which  he  obliged  him  to  do  him  homage.  He  conti- 
"  nued  in  fubjedion  to  Krijhen  till  his  death,  after  which  a  long  period  enfued,  in 
"  which  no  mention  is  any  where  made  of  this  place,  till  a  Prince  arofe  whofe 
"  name  was  Malecheren,  who  reftored  the  kingdom  to  great  fplendour  and  enlarged 
"  and  beautified  the  capital.  But  in  his  time  the  calamity  is  faid  to  have  happened 
*'  by  which  the  city  was  entirely  deftroyed,  and  the  caufe  and  manner  of  it,  have 
"  been  wrapt  up  by  the  Bratnins,  in  the  following  fabulous  narration.  Malecheren, 
*'  fay  they,  in  an  excurfion,  which  he  made  one  day  alone  and  in  difguife,  came 
<'  to  a  garden  in  the  environs  of  the  city,  where  was  a  fountain  fo  inviting,  that 
"  two    celeflial    nymphs    had   come   down  to   bathe  there.      The   Rajah  became 

♦  The  Trjen  Is  a  meafure  oflen  mentioned  in  the  Shanfcrit  books,  and  according  to  feme  accounts  is  equal  to  nine, 
according  to  others  twelve  Enghjh  miles.  But  at  that  rate  the  diftance  here  mentioned,  between  this  place  and  the 
Ganges,  is  prodigioufly  exaggerated,  and  will  carry  us  far  fouth  of  Cyloiie  ;  this,  however,  is  not  furi)riling  in  an  Hindoe 
poem,  but  from  the  fecond  line  itfeems  pretty  clear  that  this  city  at  the  time  this  verfe  was  compofed  mull;  have  flood 
at  a  great  diftance  fro.m  the  fea. 

^     *'  enamoured 
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**  enamoured  of  one  of  them,  who  condefcended  to  allow  of  his  attachment  to 
*'  her,  and  fhe  and  her  fifter  nymph  ufed  thenceforward  to  have  frequent  inter- 
'*  views  with  him  in  that  garden.  On  one  of  thofe  occafions,  they  brought  with 
"  them  a  male  inhabitant  of  the  heavenly  regions,  to  whom  they  introduced  the 
*'  Rajah ;  and  between  him  and  Malic  her  en  a  ftri£l  friendship  enfued.  In  confe- 
*•  quence  of  which  he  agreed,  at  the  Rajah'&  earnefl:  requeft,  to  carry  him  in  dif- 
"  guile  to  fee  the  court  of  the  divine  Inder,  a  favour  never  before  granted  to  any 
"  mortal.  The  Rajah  returned  from  thence,  with  new  ideas  of  fplendour  and 
"  magnificence,  which  he  immediately  adopted  in  regulating  his  court,  and  his  re- 
"  tinue,  and  in  beautifying  his  feat  of  government.  By  this  means  Mahdbalipoor 
*'  became  foon  celebrated  beyond  all  the  cities  of  the  earth,  and  an  account  of  its 
*'  magnificence  having  been  brought  to  the  gods  affembled  at  the  court  of  Inder^ 
"  their  jealoufy  was  fo  much  excited  at  it,  that  they  fent  orders  to  the  God  of  the 
"  fea  to  let  loofe  his  billows  and  overflow  a  place,  which  impioufly  pretended  to 
"  vie  in  fplendour,  with  their  celeftial  manfions.  This  command  he  obeyed,  and 
"  the  city  was  at  once  overflowed  by  that  furious  element,  nor  has  it  ever  fmce 
**  been  able  to  rear  its  head." 

Such  is  the  mode  in  which  the  Bramins  chufe  to  account  for  the  fignal  over- 
throw of  a  place,  devoted  to  their  wretched  fuperfl:itions. 

It  is  not,  however,  improbable,  that  the  reft  of  this  hiftory  may  contain,  like 
the  mythology  of  Greece  and  Rome,  a  great  deal  of  real  matter  of  fadt,  though  en- 
veloped in  dark  and  figurative  reprefentations.  Through  the  difguife  of  thefe,  we 
may  difcern  fome  imperfect  records  of  great  events,  and  of  revolutions  that  have 
happened  in  remote  times,  and  they  perhaps  merit  our  attention  the  more,  as  it  is 
not  likely  that  any  records  of  ancient  Hindoo  hiftory  exift,  but  in  this  obfcure  and 
fantaftic  drefs.  Their  poets  feem  to  have  been  their  only  hiftorians,  as  well  as 
divines,  and  whatever  they  relate,  is  wrapped  up  in  this  burlefque  garb,  fet  ofi",  by 
way  of  ornament,  with  circumftances  hugely  incredible  and  abfurd,  and  all  this 
without  any  date,  and  in  no  other  order  or  method,  than  fuch  as  the  poet's  fancy 
fuggefted,  and  found  moft  convenient.  Neverthelefs,  by  comparing  names  and 
grand  events,  recorded  by  them,  with  thofe  interfperfed  in  the  hiftories  of  other 
nations,  and  by  calling  in  the  affiftance  of  ancient  monuments,  coins,  and  infcrip- 
tions  as  occafion  fhall  offer,  fome  probable  conjeftures  at  leaft,  if  not  important  dif- 
coveries,  may,  it  is  hoped,  be  made  on  thefe  interefting  fubjeds.  It  is  much  to  be 
regretted,  that  a  blind  zeal,  attended  with  a  total  want  of  curiofity,  in  the  Moham- 
medan 
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medan  governors  of  this  country,  have  been  fo  hoftile  to  the  prefervation  of  Hindoo 
monuments  and  coins.  But  a  fpirit  of  inquiry  among  Europeans  may  yet  perhaps 
be  fuccefsful,  and  an  inftance  which  relates  to  the  place  above  defcribed,  though  in 
itfelf  a  fubje£l  of  regret,  leaves  room  to  hope,  that  futurity  may  yet  have  in  ftore 
feme  ufeful  difcoveries.  The  Kauzy  of  Madras,  vfho  had  often  occafion  to  go  to  a 
place  in  the  neighbourhood  of  Mahdhalipoor,  aflured  the  writer  of  this  account, 
that  within  his  remembrance,  a  ryot  of  thofe  parts  had  found,  in  plowing  his  ground, 
a  pot  of  gold  and  filver  coins,  with  charadlers  on  them  which  no  one  in  thofe  parts, 
Hindoo  or  Mohammedan^  was  able  to  decypher.  He  added,  however,  that  all  fearch 
for  them  would  now  be  vain,  for  they  had  doubtlefs  been  long  ago  devoted  to  the 
crucible,  as,  in  their  original  form,  no  one  there  thought  them  of  any  value. 

The  infcription  on  the  Pagoda  mentioned  above,  is  an  objed:,  which,  in  this 
point  of  view,  appears  to  merit  great  attention.  That  the  conjecture,  however, 
which  places  it  among  the  languages  of  Siam^  may  not  feem  in  itfelf  chimerical,  the 
following  palTages  from  fome  authors  of  repute,  are  here  inferted  to  fhow,  that  the 
idea  of  a  communication  having  formerly  fubfifted  between  that  country  and  the 
Coaft  of  Choromandel,  is  by  no  means  without  foundation,  nay,  that  there  is  fome 
affinity,  even  at  this  day,  between  the  Balic  and  fome  of  the  Hindoo  languages,  and 
that  the  fame  mode  of  worfhip  feems  formerly  to  have  prevailed  in  the  Deckav^ 
which  is  now  ufed  by  the  Siamefe. 

Monsieur  de  la  Loubere,  in  his  excellent  account  of  Siam,  fpeaks  thus  of  the 
origin  of  the  Balic  language 

"  The  Siamefe,  fays  he,  do  not  mention  any  country,  where  the  Balic  language, 
"  which  is  that  of  their  laws  and  their  religion,  is  at  prefent  in  ufe.  They  fuppofe, 
"  indeed,  on  the  report  of  fome  among  them,  who  have  been  on  the  Coaft  of 
"  Choromandel,  that  it  bears  fome  refemblance  to  fome  of  the  dialedls  of  that 
"  country,  but  they  at  the  fame  time  allow,  that  the  charader  in  which  it  is 
"  written,  is  not  known  but  among  themfelves.  The  fecular  miffionaries  fettled  at 
"  Siam  believe  that  this  language  is  not  entirely  a  dead  one  ;  becaufe  they  have 
"  feen  in  their  hofpital,  a  man  from  the  neighbourhood  of  Cape  Comorin,  who 
"  mixed  feveral  Balic  words  in  his  difcourfe,  declaring  that  they  were  in  ufe  in  his 
*'  country  and  that  he  himfelf  had  never  ftudied  nor  knew  any  other  than  his 
"  mother  tongue.     They  at  the  fame  time  mention,  as  matter  of  certainty,  that  the 

religion 
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"  religion  of  the  Slamefe  comes  from  thofe  parts,  as  they  have  read  in  a  Balic  book 
"  that  Sommonacodom,  theldol  of  the  Slamefe,  was  the  fon  of  a  king  of  Ceylone  *." 
The  language  of  the  man  mentioned  in  this  pafTage,  who  came  from  the  neigh- 
bourhood of  Cape  Comorin^  could  be  no  other  than  the  Tamulic  ;  but  the  words 
here  alluded  to  may  very  poffibly  have  been  derivatives  from  the  Shanfcrit,  com- 
mon to  both  that  and  the  Balic. 

In  another  part  of  the  fame  work,  where  the  author  treats  of  the  hiftory  of  Som- 
monacodom at  large,  on  the  authority  of  the  Balic  books,  he  fays  : 

*'  The  father  of  Sommonacodom,  according  to  the  fame  Balic  book,  was  a 
"  king  of  Teve  Lanca,  that  is  to  fay,  of  the  famous  Ceylone  f." 

Here  it  is  obfervable  that  while  the  country  of  Siam  feems  to  be  utterly  un- 
known, both  to  the  natives  of  Ceylone  and  Hindojlan,  Ceylone  fhould  neverthelefs 
be  fo  well  known  to  the  Siamefe^  and  under  the  fame  appellation  it  bears  in  the 
Shanfcrit.  An  epithet  is  alfo  here  prefixed  to  it,  which  feems  to  be  the  fame  as 
that  ufed  by  the  Hindoos  in  fpeaking  of  that  ifland,  for  they  alfo  call  it  in  Shanfcrit 
Deve  Lanca  or  tie  Sacred  Lanca.  From  feveral  paflages  in  the  fame  work  it  alfo 
appears,  that  the  Shanfcrit  word  Alahd,  which  fignifies  great,  is  conftantly  ufed  in 
the  Balic  language  in  the  fame  fenfe..  And  the  names  of  the  days  of  the  week  are 
moft  of  them  the  fame  in  Shanfcrit  and  in  Balic^  as  may  be  feen  in  the  following 
comparifon  of  them. 

Shanfcrit.  Balic. 

Aditta-var,  Van  Athit,  Sunday. 

Soma-var,  Van  X  Tchan,  Monday. 

Mungela-var,  Van  Angkaan,  Tuefday. 

Bouta-var,  Van  Pout,  Wednefday. 

Brahfpati-var,  Van  Prahout,  Thurfday. 

Soucra-var,  Van  Souc,  Friday. 

Sany-var,  Van  Saoa,  Saturday. 

»  "  Les  Siamois  ne  nomment  aucun  pays,  ou  la  langue  Bali,  qui  eft  celle  d-;  Icurs  loix  et  de  Jeur  religion,  foil 
"  aujourd'hul  en  ufage.  lis  foupqonnent  a  la  verite,  fur  la  rapport  de  quelques-uns  d'entre  eux,  qui  ont  ete  a  la  cote 
"  de  Coromandel,  que  la  langue  Balic  a  quelque  refemblance  avec  quelqu'un  des  dialefts  de  ce  pays-la  :  mais  ils  ccn- 
k  "  viennent  en  meme  temps  que  les  lettres  de  la  langue  Balic  ne  font  connues  que  chez  eux.  Les  Miflion- 
"  naires  feculiers  a  Siam  croyent  que  cette  langue  n'cft  pas  entierement  morte  ;  parce  qu"ils  ont  vu  dans  leur 
"  hopital  un  homme  des  environs  du  Cap  de  Comorin,  qui  metoit  plufieurs  mots  Balis  dans  fon  langage,  aliurant 
"  qu'ils  etoient  en  ufage  en  fon  pays,  et  que  lui  n'avoit  jamais  etudie  et  ne  lavoit  que  fa  langue  maternclle.  Ils 
"  donnent  d'ailleurs  pour  certain  que  la  religion  des  Siamois  vient  de  ces  quartiers-la,  parce  qu'ils  ont  lu  dans  un  livre 
*•  Balic  que  Sommonacodom,  que  les  Siamois  adorent,  etoit  fils  d'un  Roi  de  I'ifle  de  Ceylone." 

t  "  Le  pere  de  Sommonacodom  etoit,  felon  ce  meme  livre  Bali,  un  Roi  de  Teve  Lanca,  c'eft  a  dire,  un  Roi  de  la 
"  celebre  Ceylan." 

X  Here  one  Hindoa  word  is  fubftituted  for  another,  for  Tcbdn  in  Hindcjtany,  and  TchanJer  in  Shanfcrit,  fignify  the 
moon  as  well  as  Soma. 

N  The 
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The  fame  author  gives,  in  another  place,  an  account  of  a  pretended  print  of  a 
foot  on  a  rock,  which  is  an  objed  of  worfhip  to  the  Siamefe^  and  is  called  Prabdt^ 
or  the  venerable  foot.  For  Prd  in  Balic^  he  fays,  fignifies  venerable,  which  agrees 
with  prdper  and  pramejht  in  Shanfcrit ;  and  Bat  in  the  fame  tongue  is  a  foot,  as  Fad 
in  Shanfcrit.     After  which  he  goes  on  to  fay  : 

"  We  know  that  in  the  ifland  of  Ceylone,  there  is  a  pretended  print  of  a  human 
"  foot,  which  has  long  been  held  in  great  veneration.  It  reprefents,  doubtlefs,  the 
"  left  foot,  for  the  Slamefe  fay  that  Sommonacodom  fet  his  right  foot  on  their 
"  Prabat,  and  his  left  foot  at  Lanca  *." 

From  Knox's  hiftory  of  Ceylone  it  appears,  that  the  imprefllon  here  fpoken  of  Is 
upon  the  hill  called  by  the  Chingelays  Hamakll,  by  Europeans  Adams  Peak.  And 
that  the  natives  believe  it  to  be  the  foot-ftep  of  their  great  idol  Buddou.  Between 
the  worfhip  of  whom,  as  defcribed  by  Knox,  and  that  of  Sommo7iacodom,  as  related 
by  M.  DE  LA  LouBERE,  there  is  a  ftriking  refemblance  in  many  particulars,  which 
it  may  be  proper  here  to  enumerate. 

\Jl.  Befides  the  foot-fteps  above  mentioned,  there  is  a  kind  of  tree  (which  from 
defcription  appears  to  be  the  Pipel  tree,  fo  well  known  in  India),  which  the  Chinge- 
lays hold  facred  to  Buddou,  and  the  Siamefe  to  Sommonacodom.  Infomuch  that  the 
latter  deem  it  meritorious  to  hang  themfelves  upon  it.  The  Chingelays  called  it 
Bogahah ;  for  gahah,  in  their  language,  fignifies  a  tree,  and  bo  feems  to  be  an  abbre- 
viation of  Bod  or  Buddou ;  and  the  Siamefe  call  it  in  Balic,  Pra  fi  Maha  Pout^ 
which  according  to  de  la  Loubere's  interpretation,  fignifies  the  tree  of  the 
great  Pout  f.  This  he  fuppofes  to  mean  Mercury,  for  he  obferves  that  Pout  or  Poot 
is  the  name  of  that  planet  in  the  Balic  term  for  Wednefday ;  and  in  another  place, 
he  fays.  Pout  is  one  of  the  names  of  Sommonacodom.  It  is  certain  that  Wednefday 
is  called  the  day  of  Bod  or  Budd  in  all  the  Hindoo  languages,  among  which  the 
Tamulic,  having  no  b,  begins  the  word  with  a  />,  which  brings  it  very  near  the 
Balic  mode  of  writing  it.  It  is  equally  certain  that  the  days  of  the  week  in  all 
thefe  languages,  are  called  after  the  planets  in  the  fame  order  as  with  us,  and  that 
Bod,  Budd,  or  Pood,  holds  the  place  of  Mercury.  From  all  which  it  fhould  ap- 
pear that  Pout,  which  among  the  Siamefe  is  another  name  for  Sommonacodom,  is  it- 
felf  a  corruption  of  Buddou,  who  is  the  Mercury  of  the  Greeks.     And  it  is  fingular 

♦  "  On  fait  que  dans  Tide  de  Ceylan,  il  y  a  un  pretendu  veftige  de  pied  kumaln,  que  depuis  !ong-temps  y  eft  en 
"  grande  veneiation.  II  reprefente  lans  doute  le  pied  gauche  j  car  les  Siamois  dil'ent  que  Sommonacodom  pol'a  le  pied 
"  droit  a  leui  prabat,  et  le  pied  gauche  a  LancL" 

t  In  vulgar  Siamefe  they  call  it  Tun-pQ. 
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that,  according  to  M.  de  la  Loubere,  the  mother  of  Sommonacodom  is  called  In 
Balic  Maba-mania^  or  the  great  Matiia,  which  refembles  much  the  name  of  Maia^ 
the  mother  of  Mercury.  At  the  fame  time  that  the  Tamulic  termination  en,  which 
renders  the  word  Pooden,  creates  a  refemblance  between  this  and  the  Woden  of  the 
Gothick  nations,  from  which  the  fame  day  of  the  week  is  denominated,  and  which 
on  that  and  other  accounts  is  allowed  to  be  the  Mercury  of  the  Greeks. 

idly.  The  temples  of  Sommonacodom  are  called  Pihdn,  and  round  them  are  habi- 
tations for  the  priefts  refembling  a  college  ;  fo  thofe  of  Boddou  are  called  Vihdr,  and 
the  principal  priefts  live  in  them  as  in  a  college.  The  word  Vihdr,  or  as  the 
natives  of  Bengal  would  write  it  Bihar.,  is  Shanfcrit ;  and  Fertjlitah^  in  his  hiftory 
of  Bengal,  fays,  that  this  name  was  given  by  the  Hindoos  to  the  province  of  Behdr^ 
becaufe  it  was  formerly  fo  full  of  Bramins  as  to  be,  as  it  were,  one  ^rtzX.  feminary 
of  Learning.,  as  the  word  imports. 

2)dly.  The  Siamefe  have  two  orders  of  priefts,  and  fo  have  the  worfhippers  of 
Buddou.  Both  the  one  and  the  other  are  diftinguilhed  by  a  yellow  habit,  and  by- 
another  circumftance  which  muft  be  mentioned  in  the  words  of  the  refpedlive 
authors.  Knox  fays  of  the  Buddou  priefts,  "  They  have  the  honour  of  carrying 
"  the  TalUpot  with  the  broad  end  over  their  heads  foremoft,  which  none  but  the 
'*  king  does."  And  M.  de  la  Loubere  fays  of  the  Siamefe  priefts,  "  To  defend 
"  themfelves  from  the  fun  they  have  the  Talapat,  which  is  their  little  umbrella  in 
*'  the  form  of  a  fcreen  *." 

The  word  here  ufed  is  common  to  moft  of  the  Hindoo  languages,  and  fignifies 
the  leaf  of  tie  Palmyra  tree.  M.  de  la  Loubere  mentions  it  as  a  Siamefe  word, 
without  feeming  to  know  its  origin  or  primary  fignification. 

^'bly.  The  priefts  of  Buddou^  as  well  as  thofe  of  Sommonacodom^  are  bound  to 
celibacy,  as  long  as  they  continue  in  the  profeflion  ;  but  both  the  one  and  the  other 
are  allowed  to  lay  it  down  and  marry. 

^tbh.    They  both  eat  flefh,  but  will  not  kill  the  animal. 

^thly.  The  priefts  of  either  nation  are  of  no  particular  tribe,  but  are  chofen  out 
of  the  body  of  the  people. 

Thefe  circumftances  plainly  fhow  that  this  is  a  fyftem  of  religion  different  from 
that  of  the  Veds,  and  fome  of  them  are  totally  inconfiftent  with  the  principles  and 
practice  of  the  Bramins.     And  indeed  it  is  manifeft  from  Knox's  whole  account, 

*  "  Pour  fe  garentir  du  foleil  ils  ont  le  Talapat,  qui  eft  leur  petit  parafol  en  forme  d'ecran." 

that 
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that  the  religion  of  the  Chingelays  is  quite  diftinft  from  that  which  prevails  at  this 
day  among  the  Hindoos,  nor  does  it  appear  that  there  is  fuch  a  race  of  men  as  that 
of  the  Bramins  among  them.  The  only  part  in  which  there  feems  to  be  any  agree- 
ment is  in  the  worfhlp  of  the  Debtahs,  which  has  probably  crept  in  among  them 
from  their  Tatnulian  neighbours,  but  that  is  carried  on  in  a  manner  very  different 
from  the  Braminical  fyftem,  and  appears  to  be  held  by  the  nation  at  large  in  very 
great  contempt  if  not  abhorrence.  Knox's  account  of  it  is  this  :  "  Their  temples 
"  (i.  e.  thofe  of  the  'Debtahs)  are,  he  fays,  called  Covels,^'  which  is  the  T^ajnulic  word 
for  Pagoda.  He  then  goes  on  to  fay,  "  A  manpioufly  difpofed,  builds  afmall  houfe 
"  at  his  own  charge,  which  is  the  temple yZ.wA  himfelf  becomes priejl  thereof.  This  houfe 
♦'  is  feldom  called  God's  Houfe,  but  moft  ufually  Jacco  the  Devil's.^'  But  of  the  pre- 
vailing religion  he  fpeaks  in  very  different  terms,  and  defcribes  it  as  carried  on  with 
much  parade  and  fplendour,  and  attended  with  marks  of  great  antiquity.  *'  The 
"  Pagodas  or  temples  of  their  Gods,  fays  he,  are  fo  many  that  I  cannot  number  them. 
"  Many  of  them  are  of  rare  and  exquifite  work,  built  of  hewn  ftone,  engraven  with 
"  images  and  figures,  but  by  whom  and  when  I  could  not  attain  to  know,  the  in- 
"  habitants  themfelves  being  ignorant  therein.  But  fure  I  am  they  were  built  by  far 
"  more  ingenious  artificers  than  the  Chingelays  that  now  are  on  the  land.  For  the 
'*  Portuguefe  in  their  invafions  have  defaced  fome  of  them,  which  there  is  none 
"  found  that  hath  ikill  enough  to  repair  to  this  day."  In  another  place,  he  fays, 
"  Here  are  fome  antient  writings  engraven  upon  rocks  which  puzzle  all  that  fee 
"  them.  There  are  divers  great  rocks  ill  divers  parts  in  Cande  Uda,  and  in  the 
"  northern  parts.  Thefe  rocks  are  cut  deep  with  great  letters  for  the  fpace  of  fome 
'*  yards,  fo  deep  that  they  may  laft  to  the  world's  end.  No  body  can  read  them, 
**  or  make  any  thing  of  them.  I  have  afked  Malabars  and  Gentoos,  as  well  as 
"  Chingelays  and  Moors,  but  none  of  them  underftood  them.  There  is  an  antient 
"  temple,  Goddiladenni  in  Yattanour,  ftands  by  a  place  where  there  are  of  thefe 
"  letters."  From  all  which  the  antiquity  of  the  nation  and  their  religion  is  fuffi- 
ciently  evident,  and  from  other  paffages  it  is  plain,  that  the  worlhip  of  Buddou  in 
particular,  has  been  from  remote  times  a  very  eminent  part  of  that  religion  ;  for 
the  fame  author,  fpeaking  of  the  tree  at  Anurodgburro.^  in  the  riorthern  part  of  the 
ifland,  which  is  facred  to  Buddou,  fays,  *'  The  due  performance  of  this  worfhip 
"  they  reckon  not  a  little  meritorious  :  infomuch  that,  as  they  report,  ninety  kings 
"  have  reigned  there  fucceffively,  where,  by  the  ruins  that  ftill  remain,  it  appears 
"  they  fpared  not  for  pains  and  labour,  to  build  temples  and  high  monuments  to 

«  the 


/  uJd. 


AT  MAVALIPURAM.  89 

•*  the  honour  of  this  God,  as  if  they  had  been  born  to  hew  rocks  and  great  ftones, 
"  and  lay  them  up  in  heaps.  Thefe  kings  are  now  happy  fpirits,  having  merited 
*'  it  by  thefe  labours."  And  again  he  fays,  "  For  this  God  above  iill  other,  they 
"  feem  to  have  an  high  refpeft  and  devotion,"  &c. 

And  from  other  authorities  it  will  appear,  that  this  worfhip  has  formerly  been  by 
no  means  confined  to  Ceylone,  but  has  prevailed  in  feveral  parts  of  India  prior  to 
that  of  the  Bramins,  nay  that  this  has  been  the  cafe  even  fo  late  as  the  ninth  and 
twelfth  centuries  of  the  Chj-ijlian  Mx2l. 

In  the  well-known  *  Anciennes  Relations,  tranflated  from  the  Arabick,  by  that 
eminent  Orientalift  EusEBius  Renaudot,  the  Arabian  traveller  gives  this  ac- 
count of  the  cuftom  of  dancing-women,  which  continues  to  this  day  in  the  Decan^ 
but  is  not  known  among  the  Hindoos  of  Bengal  or  Hindojlan  proper. 

"  There  are  in  India  publick  women,  called  wcmen  of  the  idol,  and  the  origin  of 
"  this  cuftom  is  this  :  when  a  woman  has  made  a  vow  for  the  purpofe  of  having 
"  children,  if  fhe  brings  into  the  world  a  pretty  daughter,  fhe  carries  it  to  Bod,  fo 
"  they  call  the  idol  which  they  adore,  and  leaves  it  with  him  f." 

This  is  a  pretty  juft  account  of  this  cuftom,  as  it  prevails  at  this  day  in  the 
Dican,  for  children  are  indeed  devoted  to  this  profeflion  by  their  parents,  and  when 
they  grow  up  in  it,  they  are  called  in  Tamulic  Devaddji  or  female  faves  of  the  idol. 
But  it  is  evident  they  have  changed  their  mafter  fmce  this  Arabian  account  was 
written,  for  there  is  no  idol  of  the  name  of  Bod  now  worfhipped  there.  And  the 
circumftance,  of  this  cuftom  being  unknown  in  other  parts  of  India,  would  lead  one 
to  fufpeft,  that  the  Bramins,  on  introducing  their  fyftem  of  religion  into  that 
country,  had  thought  fit  to  retain  this  part  of  the  former  worfhip,  as  being  equally 
agreeable  to  ihemfelves  and  their  new  dilciples. 

The  fame  Arabian  travellers  give  us  an  account  of  a  very  powerful  race  of  Hindoo 
kings,  according  to  them  indeed  the  moft  powerful  in  India,  who  then  reigned  on 
the  Malabar  coaft  with  the  title  of  Balhdra.  Their  dominion  appears  to  have  ex- 
tended over  Guzerat,  and  the  greateft  part,  if  not  the  whole,  of  the  antient  king- 
dom of  Vifapoor.  For  the  Arabian  geographer  quoted  by  M.  Renaudot,  makes 
Nahelcdrah  the  metropolis  of  thefe  princes,  which  is  doubtlefs  Nahervalah,  the 

•  Anciennes  relations  des  Indes  et  de  la  Chincj  de  daux  voyageurs  Mohametans,  qui  y  allerent  dans  le  neuvieme 
Cede.     Paris,  1718,  8vo. 

-f-  "  11  y  a  dans  les  Indes  des  femmes  publiques-,  appell6s  femmes  de  I'idolcj  I'origine  de  cette  couftume  eft  telle  : 
"  Lors  qu'une  femme  a  fait  un  voeu  pour  avoir  des  enfans,  fi  elle  met  au  monde  une  belle  fille,  elle  I'apporte  au  BoJ, 
"  c'eft  ainfi  qu'ils  appellent  I'idole  qu'ils  adorent,  aupres  duquel  elle  la  laille,  &c."     Anc.  Rel.  p.  109. 

antient 


go  AN  ACCOUNT  OF  THE  SCULPTURES  AND  RUINS 

antient  capital  of  Guzerat,  though  M.  Renaudot  feems  not  to  have  known  that 
place  ;  and  the  reft  of  the  defcription  fufficiently  fhows  the  great  extent  of  theu" 
dominion  fouthward.  ,.  M.  d'Anville  fpeaks  of  this  race  of  kings  on  the  authority 
of  the  Arabian  geographer  Edrisi,  who  wrote  in  the  twelfth  century,  according  to 
whom  it  appears  that  their  religion  was,  even  fo  late  as  that  period,  not  the  Bra- 
tninical,  but  that  of  which  we  are  now  fpeaking.  M.  d'Anville's  words  are 
thefe  :  "  Edrlfi  acquaints  us  with  the  religion  which  this  prince  profefled  in  faying, 
"  that  his  worlhip  was  addreffed  to  Bodda,  who  according  to  St.  Jerome  and 
*'  Clemens  Alexandrinus  was  the  founder  of  the  fe<£t  of  the  Gymnofophifts,  in  like 
*'  manner  as  the  Bramins  were  ufed  to  attribute  their  inftitution  to  Brahma*." 

The  authority  of  Clemens  Alexandrinus  is  alfo  cited  on  the  fame  fubje£l 
by  Relandus  in  his  nth  DiiTertation,  where,  treating  of  the  language  of  Ceylone^ 
he  explains  the  word  Vehdr,  above  fpoken  of,  in  thefe  terms : 

*'  Vehar  fignifies  a  temple  of  their  principal  God  Buddou,  who,  as  Clemens 
'*  Alexandrinus  has  long  ago  obferved,  was  worfhipped  as  a  God  by  the 
*'  Hindoos  -j-" 

After  the  above  quotations,  the  following  extra£l  from  the  voyage  of  that  inquifi- 
tive  and  ingenious  traveller  M.  Gentil,  publifhed  in  1779,  is  given  as  a  further 
and  very  remarkable  illuftration  of  this  fubje£t. 

"  This  fyftem  is  alfo  that  of  the  Bramins  of  our  time ;  it  forms  the  bafis  of  that 
*'  religion,  which  they  have  brought  with  them  into  the  fouthern  parts  of  the 
*'  Peninfula  of  Hindoftan,  into  Madura,  Tanjore,  and  MaifTore. 

*'  There  was  then  in  thofe  parts  of  India,  and  principally  on  the  Coaft  of  Choro- 
"  mandel  and  Ceylone,  a  fort  of  worfhip,  the  precepts  of  which  we  are  quite  linac- 
"  quainted  with.  The  god  Baouth,  of  whom  at  prefent  they  know  no  more  in  India 
"  than  the  name,  was  the  objedl  of  this  worfhip  ;  but  it  is  now  totally  abolifhed, 
"  except  that  there  may  pofFibly  yet  be  found  fome  families  of  Indians,  who  have 
"  remained  faithful  to  Baouth,  and  do  not  acknowledge  the  religion  of  the  Bra- 
•'  mins,  and  who  are  on  that  account  feparated  from  and  defpifed  by  the  other  cafts. 

"  I  have  not  indeed  heard  that  there  are  any  fuch  families  in  the  neighbourhood 
"  of  Pondichery,  but  there  is  a  circumftance  well  worthy  of  remark,  which  none 
"  of  the  travellers  that  have  treated  of  the  Coaft  of  Choromandel  and  Pondichery 

*  "  L'Edrifi  nous  inftrult  fur  la  religion  que  profeffoit  ce  Prince,  en  difant  que  fon  culte  s'adreffoit  a  Bodda,  que 
"felon  St.  Jerome  et  St.  Clement  hAi-fxan  ir  te,  avoit  etc  I'inftitutcur  des  Gymnophiftes  comme  les  Brach- 
"  manes  rapportoient  a  Brahma  leur  inliitut."     Ant    Geog   de  I'lnde,  p.  94. 

-|-  "  yehdr,  temjilum  dei  primarii  Buddoe  S  vttx  ijuem  Indos  ut  Deum  venerari  jam  olim  notavit  Clemens  Alexan- 
"  drinus."     Strom,  lib.  l.  p.  223.  Rel.  Difs.  pars  tertiaj  p.  85. 

**  feem 
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"  feem  to  have  noticed.  It  is  this,  that  at  a  fhort  league's  diftance  to  the  fouth  of 
*'  this  town,  in  the  plain  of  Virapatnajm,  and  pretty  near  the  river,  we  find  a  ftatue 
"  of  granite  very  hard  and  beautiful.  This  ftatue,  which  is  from  three  feet  to  three 
"  and  an  half  in  heighth,  is  funk  in  the  fand  to  the  waift,  and  weighs  doubtlefs 
"  many  thoufand  weight  ;  it  is,  as  it  were,  abandoned  in  the  midft  of  this  extenfive 
"  plain.  I  cannot  give  a  better  idea  of  it,  than  by  faying,  that  it  exadly  agrees 
"  with  and  refembles  the  Sommonacodom  of  the  Siamefe ;  its  head  is  of  the  fame 
"  form,  it  has  the  fame  features,  its  arms  are  in  the  fame  attitude,  and  its  ears  are 
**  exactly  fimilar.  The  form  of  this  divinity,  which  has  certainly  been  made  in  the 
*'  country,  and  which  in  no  refped  refembles  the  prefent  idols  of  the  Gentoos, 
"  ftruck  me  as  I  paffed  this  plain  ;  I  made  various  inquiries  concerning  this  fmgular 
*'  figure,  and  the  Tamulians  one  and  all  affured  me  that  this  was  the  god  Baoulh, 
"  who  was  now  no  longer  regarded,  for  that  his  worfhip  and  his  feftivals  had  been 
"  abolifhed,  ever  fmce  the  Bramins  had  made  themfelves  mafters  of  the  people's 
«  faith  *." 

M.  Gentil  then  goes  on  to  fay  a  good  deal  more  upon  this  fubjedt,  in  the 
courfe  of  which  he  fuppofes,  that  this  deity  is  the  Fo  of  the  Chinefe^  whofe  worfhip, 
by  their  own  accounts,  was  brought  from  India.  And  ind^d  the  abridgment  of  the 
name  Pout^  mentioned  in  a  note  of  this  paper,  which  the  vulgar  Siamefe  reduce  to 
the  fingle  fyllable  Po,  feems  to  countenance  this  opinion.  But  as  this  is  foreign  to 
our  prefent  purpofe,  and  the  above  paflages,  it  is  hoped,  are  fufficient  to  eflablifli 
what  was  propofed,  it  feems  high  time  to  take  leave  of  this  fubjed:,  with  an  apology 
for  that  prolixity,  which  is  infeparable  from  this  kind  of  difcuffion. 

\'^th  June,  1784. 

»  "  Ce  fyfteme  eft  auffi  celui  des  Brames  de  nos  jours  ;  il  fait  la  bafe  de  la  religion  qu'ils  ont  apportee  dans  le  fud 
"  de  le  prefqu'ille  de  I'lndoftan,  le  Madure,  le  Tanjaour,  et  le  Maiffour. 

"  II  y  avoit  alors  dans  ces  parties  de  I'lnde,  et  principalement  a  la  cote  de  Coromandel  et  a  Ceylan,  un  culte  dont 
"  on  ignore  abfolument  les  dogmes  :  le  dieu  Baouth,  dont  on  ne  connoit  aujourd'hui,  dans  ITnde,  que  le  nom,  etoit 
"  I'objet  de  ce  culte ;  mais  il  eft  tout-a-fait  aboli,  fi  ce  n'eft  qu'il  it  trouve  encore  quelques  families  d'Indiens  feparees 
"  et  nu'piifces  des  autres  caftes,  qui  font  reftees  fidelles  a  Baouth,  et  qui  ne  reconnoiuent  point  la  religion  des  Brames. 

"  Je  n'ai  pas  entendu  dire  qu'il  y  ait  de  ces  families  aux  environs  de  Pondichery  ;  cependant,  une  chofe  tres-digne  de 
"  remarque,  et  a  laquelle  aucun  des  voyageurs  qui  parlent  de  la  cote  de  Coromandel  et  de  Pondichery,  n'ont  fait 
"  attention,  efl;  que  Ton  trouve  a  une  petite  lieue  au  fud  de  cette  ville,  dans  la  plaine  de  Virapatnam,  aifez  pres  de  la 
"  riviere,  une  ftatue  de  Gramt  tres-dur  et  tres-beau  :  cette  ftatue,  d'environ  trois  pieds  a  trois  pieds  et  demi  de  hau- 
"  teur,  eft  enfoncee  dans  le  fable  jufqu'a  la  ceinture,  et  pefe  fans  doute  plufieurs  milliers  ;  elle  eft  comme  aban- 
"  donnee  au  milieu  de  cette  vafte  plaine  :  je  ne  peux  mieux  en  donner  une  idee,  qu'en  difant  qu'elle  eft  exaftement 
"  conforms  et  relTemblante  a  Sommonacodom  des  Siamois  ;  c'eft  la  ni6me  forme  de  tete,  ce  font  les  memes  traits  dans 
"  le  vifage,  c'eft  la  meme  attitude  dans  les  bras,  et  les  oreilles  font  abfolument  femblables.  La  forme  de  cette 
♦'  divinite,  qui  cerlainement  a  ete  faite  dans  le  pays,  et  qui  ne  reff'emble  en  rien  aux  divinites  aauelles  des  Geniils, 
"  m'avoit  frappe  lorfque  je  palfai  dans  cette  plaine  ;  je  fis  diverfes' informations  fur  cette  figure  finguliere,  les  Tamoults 
"  m'alTurcrent  tous  que  c'etoit  Baouth  qu'on  ne  regardolt  plus ;  que  fon  culte  et  fes  fetes  etoient  ceffees  depuis  que  les 
"  Brames  s'etoient  rendus  les  maitres  de  la  croyance  du  peuple," 
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VI. 

HINTS  RELATIVE  TO  FRICTION  IN  MECHANICKS. 

By  Mr.  Reuben  Burrow. 

HYPOTHESIS. 

JLN  the  following  eftimatlon  of  fridion,  the  weight  or  force  neceflary  to  overcome 
the  refiftance,  &c.  is  fuppofed  to  be  proportional  to  the  preflure. 

OF    FRICTION    IN    THE    INCLINED    PLANE. 

Let  AB  be  an  inclined  plane  *,  and  let  PR  reprefent  a  weight  fuftained  on  it  by 
any  force  Rm  adting  in  the  diredion  Rm  ;  and  draw  PD  perpendicular  to  AB,  and 
let  Rm  meet  PD  in  n :  Now  as  Rn  reprefents  the  force  that  would  be  neceflary  to 
fuftain  the  body,  exclufive  of  fridtion,  and  Pn  reprefents  the  preflure  againft;  the 
plane  ;  if  mt  be  drawn  perpendicular  to  PD  meeting  it  in  t,  then  will  nm  be  the 
force  neceflary  to  overcome  the  fridlion  in  that  diredion,  and  Pt  the  real  preflure 
againfl:  the  plane  AB,  when  the  whole  force  Rm  neceflary  to  overcome  both  the 
weight  and  the  fridtion,  ads  in  the  diredion  Rm  ;  and  as  the  force  nm  is  equivalent 
to  nt  and  tm  ;  and  nt  has  no  other  effedt  than  to  alter  the  preflure,  therefore  tm  is 
the  only  force  which  overcomes  the  refiftance  of  fridion  ;  and  as  this  force  Is  as  the 
preflure,  therefore  tm  is  proportional  to  Pt,  and  hence  the  Locus  of  all  the  points 
m,  is  a  right  line. 

Again,  fuppofe  the  body,  inftead  of  being  drawn  along,  to  be  fuftained  at  reft 
only  upon  the  plane  ;  this,  it  is  evident,  will  require  a  lefs  force  than  the  other, 
becaufe  the  fridlon  prevents  the  body  in  part  from  defcending  -f- :  Let  Rm  be  the 
force  required,  and  let  the  fame  conftrudion  be  made  as  before  ;  then  becaufe  Rn  is 
the  force  that  would  be  neceflary  if  there  was  no  fridion ;  mn  is  the  effed  of  the 
fridion  itfelf;  but  mn  is  equivalent  to  the  forces  mt  and  tn  j  and  as  Pn  would  be 
the  preflure  exclufive  of  fridion,  Pt  is  the  prefliire  incluflve  ;  and  as  the  force  loft 
is  as  the  fridion,  and  mt  is  as  the  force  loft,  therefore  mt  is  as  Pt,  for  the  fridion 
is  as  the  preflure  ;  confequently  the  Locus  of  all  the  points  m  is  a  right  line  pafllng 

*  Fig.  I.  t  F'g-2. 
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through  P,  and  making  the  fame  angle  as  DPQjii  the  former  cafe,  and  only  differ- 
ing by  being  drawn  on  the  contrary  fide  of  PD. 

SCHOLIUM. 

In  what  follows,  the  force  requifite  to  fuftain  any  body  is  confidered  under  three 
different  diftlndtions  ;  firft,  when  it  is  juft  barely  fufficient  to  overcome  the  weight 
and  refiftance  arifmg  from  fridion,  and  the  body  is  confidered  as  juft  beginning  to 
move  in  the  diredion  of  the  force  applied,  and  the  force  in  this  cafe  is  called  the 
moving  force :  fecondly,  when  this  force  is  diminifhed  till  the  body  would  begin  to 
move  or  defcend  in  a  contrary  direction  if  the  force  was  diminifhed  farther ;  this 
Lift  I  call  the  fufpending  force ;  and  it  is  plain  that  whatever  force  is  applied  to  the 
body  lefs  than  the  moving,  and  greater  than  the  fufpending  force,  the  body  will 
remain  at  reft  :  laftly,  it  is  manifeft  that  there  is  an  intermediate  ftate  in  which  fuch 
a  degree  of  force  may  be  applied,  that  the  fridion  will  have  no  effedl  either  way  ; 
and  this  force  is  the  fame  as  would  keep  the  body  in  equilibrio  if  there  was  no 
friction,  becaufe  the  effed  or  tendency  of  fridbion  is  to  keep  the  body  at  reft,  or 
prevent  it  from  moving  either  way  ;  this  being  premifed  there  will  be  little  diffi- 
culty in  the  following. 

PROBLEM  L 

Having  given  the  weight  of  the  body  to  be  fuftalned  ;  the  Inclination  of  the 
plane  and  the  ratio  of  the  fridlion  to  the  preffure  ;  to  find  the  force  requifite  to  fuf- 
tain the  weight  in  a  given  diredtion. 

In  the  foregoing  figures,  draw  PR  and  PD  at  right  angles  to  the  horizon  and 
plane  refpedively,  PR  reprefenting  the  weight ;  take  PD  to  DQ^as  the  preffure  to 
the  fridlion,  and  let  DQ^be  taken  upwards  or  downwards  as  the  requifite  force  is 
motive  or  fufpenfive  ;  join  PQ^and  draw  the  line  Rm  in  the  given  diredion  meet- 
ing PQJn  m  ;  then  Rm  is  the  force  required. 

Corollary  i.  If  the  fridlion  be  the  n  part  of  the  preffure,  and  W  be  the 
weight,  s  and  c  the  fine  and  cofine  of  the  plane's  elevation,  then  the  moving  force 
parallel  to  the  plane  will  he  W  fs  +  c :  nj,  and  the  fufpending  force  W  f's-c  :  n). 

Corollary  2.  If  the  diredion  of  the  force  be  parallel  to  the  horizon,  and  t  be 
the  tangent  of  the  plane's  elevation,  then  W  (tn-\-  ij:.f?2  —  tj  will  be  the 
moving  force,  and  W  ftn  -i)  -.(ii^t)  the  fafpending  force,  and  Wt  the  force  ex- 
cluding fridion. 

Example.     If  the  weight  be  a  ton,  the  fridlon  }  of  the  preffure ;  AB=5, 

o  BC=j, 


# 
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BC=3,  and  AC=4,  then  the  moving  force  will  be  3235  pounds;  the  fufpending 
force  747  pounds,  and  the  force  excluding  fridion  1680  pounds;  nearly. 


PROBLEM  IL 

Given  the  weight  of  the  body,  the  inclination  of  the  plane,  and  the  ratio  of  the 
friction  to  the  preflure  ;  to  find  the  dire£lion  fo  that  the  fuftaining  force  may  be 
a  given  quantity,  or  the  leaft  pofTible. 

Draw  DQ^and  QP  as  before,  and  let  PR  be  to  Rm  as  the  weight  to  the  given 
force  ;  then  from  the  center  R  with  a  diftance  equal  to  Rm,  interfed  PQ^in 
m ;  then  Rm  is  the  required  diredion  when  the  force  is  given,  but  to  have 
it  the  leaft  pofTible  draw  Rm  at  right  angles  to  PQ,  then  Rm  is  the  diredion 
required. 

Corollary  i.  An  expreflion  for  the  fuftaining  force,  when  the  leaft  poflible, 
may  be  found  as  follows  :  in  the  triangles  PDQ,  RQm,  the  angle  Q^is  common, 
therefore  PQj  PD::RQj^Rm  ;  but  PD  is  a  fourth  proportional  to  AB,  AC,  and  PR, 
and  DQ^is  to  PD  as  i  to  n,  fuppofing  this  the  given  ratio  ;  alfo  RD  is  a  fourth 
proportional  to  AB,  BC,  and  PR,  confequently  RQ^is  equal  to  DQ^either  added 
to,  or  fubtraded  from,  DR,  as  it  is  the  firft,  or  fecond  cafe ;  and  becaufe  PQj^ 
PD: :  V  [nn  +  i) :  k  : :  RQj  Rm,  therefore  Rm=PR  (?z.BC±AC)  :  ABv^(«;7  +  i)  or 
{ns±c^:  (-/;/«+ 1 ),  by  fubftituting  s  and  c  for  the  natural  fine  and  cofine  of  the 
plane's  elevation,  and  ufing  the  negative  or  afiirmative  fign  as  the  force  required,  is 
the  moving  or  fufpending  one  refpedively. 

ExAiMPLE.  If  AB:=:=5,  BC=3,  and  AC=4,  and  the  weight  i  ton ;  then  the 
leaft  moving  and  fuftaining  forces  will  be  1825  and  702  pounds  refpedively. 

Corollary  2.  Becaufe  the  triangles  PDQ^and  RQm  are  fimilar,  and  the 
ratio  of  PD  to  DQ^conftant  to  each  fixed  value  of  n  ;  therefore  the  angle  QRm 
being  equal  to  DPQ^  will  alfo  be  conftant  whether  the  inclination  of  the  plane  be 
variable  or  not  ;  and  hence  the  angles  of  the  diredion  with  the  plane  for  the 
draught  to  be  made  with  the  greateft  advantage,  are  found  for  different  values  of  n 
-as  follows : 
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N.  B,  The  diredion,  or  angle  QRm,  is  to  be  taken  below  the  plane  for  the 
fufpending,  and  above  the  plane  for  the  moving  force. 

SciiOLiUxM.  Though  at  firfl:  fight  the  former  part  of  the  above  problem  which 
fhcws  the  beft  method  of  applying  an  adive  force,  feems  fuperior  to  the  other,  yet 
on  farther  confideration  the  other  appears  of  equal  confequence,  and  particularly  in 
building  and  faftening  walls,  banks  of  earth,  and  fortifications,  &c.  and  the  appli- 
cation of  what  are  called  Land-ties,  &c.  Thus  if  a  weight,  for  inftance,  is  to  be 
drawn  along  the  plane  RB,  and  the  fridtion  be  7  of  the  preffure,  the  beft  diredion 
is  when  Rm  makes  an  angle  of  18". 26'  above  the  plane;  but  if  the  weight  is  a 
quantity  of  earth  or  ftone,  or  any  thing  to  be  fufpended,  as  in  the  cafe  of  land  ties, 
the  beft  angle  (on  the  foregoing  fuppofition)  muft  be  18^.26'  below  the  plane. 

SCHOLIUM. 

In  thofe  propofitions  the  fridion  is  eftimated  according  to  the  moft  generally 
received  opinion,  that  the  refiftance  is  proportional  to  the  whole  preffure  com- 
pounded of  the  weight  of  the  body,  and  the  additional  force  necefTary  to  over- 
come the  fridion ;  but  it  has  been  aflerted  that  there  may  be  cafes  where  the 
fridion  is  not  proportional  to  the  whole  preffure,  but  to  that  which  would  arife  if  the 
body  was  fuftained  in  a  given  diredion  exclufive  of  fridion ;  and  that  there  might 
alfo  be  cafes,  where  the  refiftance  arifing  from  tenacity  or  cohefion  might  be  as  the 
relative  preffure  againft  the  plane,  and  the  force  to  overcome  it  the  fame  in  every 
diredion ;  fomething  fimilar  to  a  globe  ftuck  faft  in  wet  tenacious  clay  :  I  fhall ' 
therefore  give  folutions  to  both  cafes. 

In  the  firft  cafe  *,  the  force  requifite  to  fuftain  the  body  in  diredion  RV  exclu- 
five of  fridion  is  Rn ;  and  as  Rn  is  equivalent  to  RD  and  Dn,  therefore  Pn  is  the 
preffure  exclufive  of  fridion  ;  and  as  the  fridion  is  the  n  part  of  the  preffure, 
the  force  ading  parallel  to  AE  to  overcome  it  is  the  n  part  of  Pn  ;  but  the  force 
which  ading  in  diredion  Rn  will  be  equivalent  to  the  n  part  of  Pn  in  the  diredion 
Rn,  is  a  fourth  proportional  to  n  times  RD,  Pn,  and  Rn ;  but  becaufe  DQJs  the  n 
part  of  DP,  therefore  fn  is  the  n  part  of  Pn,  and  the  fourth  proportional  aforefaid 
will  be  nz  ;  confequently  the  fum  or  difference  of  Rn  and  nz  muft  be  a  given 
quantity,  or  the  leaft  poffible  :  the  problem  therefore  is  reduced  f  to  drawing  a 
line  Rn  from  the  given  point  R,  meeting  the  two  lines  PD  and  PQ^given  in  pofi- 

*  -fig-  3.  t  Fig-  4. 
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tion  in  n  and  z,  fo  that  nz  added  to  or  taken  from  Rn,  the  fum  or  difference  may- 
be a  given  quantity,  or  the  leaft  poffible.  To  do  this,  let  DS  be  taken  equal  to 
DR,  and  draw  Sr  parallel  to  PD  meeting  PQ^in  M  ;  then  becaufe  Rn  is  equal  to 
rn,  the  fum  or  difference  of  the  quantities  aforefaid  is  rz  ;  and  when  rz  is  required 
to  be  a  given  quantity,  the  queflion  is  reduced  to  that  particular  cafe  of  the  incli- 
nations of  ^ppollonius^  in  folids,  which  has  been  refolved  by  Newton  and  Barrow ; 
the  limits  of  the  problem  or  the  mode  of  drawing  the  line  Rr,  fo  that  the  inter- 
cepted part  rz  may  be  the  leaft  pofTible,  may  be  inveftigated  as  follows : 

*  Suppofe  it  done,  and  Rrz  the  pofition  required,  and  let  Rnm  be  indefinitely 
near  to  Rz,  and  Mb  perpendicular  to  Rz ;  then  by  applying  the  analyfis  of  the 
ancients  to  the  Newtonian  do£trine  of  prime  and  ultimate  ratios,  mn  is  equal  to 
zr ;  and  if  from  the  center  R  with  the  diftances  Rz  and  Rn,  the  arcs  zv  and  nt 
be  fuppofed  to  be  defcribed,  vn  is  equal  to  zt,  and  confequently  tr  equal  to  mv ; 
but  rt :  tn  : :  rh:  Mb,  and  tn:  zv  :  :  Rr  :  Rz,  and  zv  :  vm  : :  Mh:hz,  whence  by  com- 
pounding the  proportions,  tr :  vm :  :  Rr  .  rh  :  Rz  .  zh,  and  as  the  two  firft  terms  are 
equal,  the  laft  are  equal,  and  confequently  Rr  :  Rz  : :  zh  :  rh,  and  dividing  Rr  :  rz  : : 
zh  :  rz,  therefore  Rr  is  equal  to  zh,  and  confequently  the  point  h  is  in  an  hyperbola, 
whofe  afymptotes  are  QM  and  SM  produced :  but  becaufe  the  angle  MhR  is  a  right 
angle,  the  point  h  is  alfo  in  the  circumference  of  a  circle,  therefore  a  hne  drawn  from 
R  to  h,  the  point  where  the  hyperbola  and  circle  interfedl,  is  the  pofition  required. 

In  the  other  cafe,  where  the  refiftance  aiifing  from  tenacity  or  cohefion,  is  fup- 
pofed to  be  as  the  relative  preffure  againft  the  plane,  and  the  force  to  overcome  it 
the  fame  in  each  dlredion ;  we  have  Rn  for  the  fuftaining  force  exclufive  of  fric- 
tion ;  and  the  n  part  of  Pn  for  the  fridion,  and  confequently  the  fum  or  difference 
of  thefe  is  the  exprefTion  for  the  whole  force ;  and  the  problem  may  be  thus  con- 
flruded.  Take  PD  to  DQjis  the  prelTure  to  the  fridion,  and  join  PQj  on  PD 
defcribe  a  circle,  in  which  take  Dv  equal  to  DQj  join  Pv  and  draw  RV  perpendi- 
cular to  it :  then  RV  will  reprefent  the  diredlion  and  meafure  of  the  whole  force, 
when  it  is  the  leaft  pofhble. 

For  DQjmd  Dv  are  equal,  and  confequently  nf  is  equal  to  Vn  ;  but  DQjs  the 
n  part  of  DP,  therefore  nf  or  Vn  is  the  n  part  of  Pn,  and  confequently  RV  is 
equal  to  the  fum  or  difference  of  Rn,  and  the  n  part  of  Pn ;  but  RV  is  the  leaft 
poffible  by  conftrudion,  and  therefore  the  other  is  a  minium ,  alfo.     For  draw  any 

•  Fig.  6. 

other 
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other  line  Rk  meeting  RV  in  k  and  PD  in  m ;  and  draw  mq,  mt  parallel  to  DQ^ 
and  Dv  ;  then  the  fum  or  difference  of  Rm  and  mt  is  equal  to  the  fum  or  difference 
of   Rm    and    mq ;    but   the   fum   or  difference   of  Rm   and   mt    is  greater  than 
RV,  ,and  therefore  the  fum  or  difference  of  Rn,   and  the  n  part  of  Pn,  is  the  leafl 
poffible. 

PROBLEM  III. 

Given  the  weight  of  the  body  ;  the  inclination  of  the  plane,  and  the  force 
fuftaining  the  body  in  a  given  direction ;  to  find  the  ratio  of  the  fridlion  to  the 
preffure. 

Take  PR  as  before  (fee  Fig.  i.  2.),  draw  Rm  in  the  given  dire£lion,  and  take 
PR  to  Rm  as  the  weight  of  the  body  to  the  force  fuflaining  it ;  draw  Pm  meeting 
AB  in  Q;  and  PD  perpendicular  to  AB  ;  then  PD  is  to  DQ^as  the  preffure  to 
the  friciion. 

PROBLEM  IV. 

If  AhqN  be  the  fegment  of  an  equilateral  triangle,  which  by  moving  parallel  to 
itfelf,  and  the  horizon,  generates  a  folid,  upon  which  a  figure  hmGEHKpqh  moves 
touching  the  former  in  hm  and  qp  ;  required  the  effedl  of  the  fridion  ;  ftill  fup- 
pofmg  it  the  n  part  of  the  preffure. 

Let  P  be  the  center  of  gravity  of  half  the  body  *,  and  PR  its  weight  as  before  ; 
then  the  body,  by  means  of  its  inflexibility,  is  kept  together  in  the  fame  manner  as  if 
it  was  adtuated  by  a  force  parallel  to  the  horizon ;  but  if  PDn  be  perpendicular  to 
Ah,  and  Rn  parallel  to  the  horizontal  line  AC,  meeting  PD  in  n ;  Pn  will  be  the 
preffure  againft  the  fide  Ah,  and  the  fridlion  is  the  n  part  of  Pn ;  but  PR  :  Pn  :  : 
AC :  AB,  therefore  if  AC  reprefent  the  weight  of  half  the  body,  the  n  part  of  AB  will 
exprefs  the  weight  requifite  to  overcome  the  frid:ion  for  that  half;  and  by  doubling 
the  expreffions  they  ferve  for  the  whole  :  wherefore  let  W  reprefent  the  weight  of 
the  body ;  f  the  fccant  of  the  angle  BAG ;  then  Wf  will  be  the  preffure  againfl 
the  plane  AD ;  and  the  n  part  of  Wf  the  force  neceffary  to  overcome  the 
friction  ;  and  as  this  lafl  is  the  force  neceffary  to  draw  the  body  along  a  horizontal 
plane,  therefore  the  force  neceffary  to  draw  the  body  along  a  horizontal  plane,  is 
to  that  neceffary  to  draw  it  along  the  body  whofe  feilion  is  AhqN,  as  AC  to  AB, 
or  as  I  \.of. 

*  Fig.  7. 
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Becaufe  when  the  angle  CA.B  is  given,  the  ratio  of  PR  to  Pn  is  conftant,  there- 
fore when  the  folid  whofe  fedlion  is  AhqN  is  elevated,  making  an  angle  with  the 
horizon,  fo  that  its  bafe  forms  an  inclined  plane ;  PR  in  that  cafe  reprefents  the 
preffure  in  a  normal  diredion  to  that  plane,  and  Pn  the  prellure  againft  the  folid  ; 
and  as  the  fri£tion  is  increafed  in  the  ratio  of  the  preffure,  therefore  if  the  preffure, 
which  the  body  would  have  on  the  inclined  plane,  be  increafed  in  the  ratio  of  AC 
to  AB,  or  radius  to  the  fecant  of  the  angle  CAB,  then  the  preffure  on  the  angular 
plane  or  body,  whofe  perpendicular  feftion  is  AhqN  wall  be  had,  and  confequently 
its  n  part,  or  the  fridion.  Hence  this  conftrudion  *  ;  let  PR  reprefent  the  weight; 
then  PD  at  right  angles  to  AB,  reprefents  the  preffure  that  the  body  would  exert 
againft  the  common  inclined  plane  ;  take  DK  to  DP  as  AB  in  the  foregoing  figure 
to  AC,  or  as  the  fecant  of  the  inclination  of  the  angular  plane  with  its  bafe  to  radius  ; 
let  Dq  be  the  n  part  of  DK,  and  join  Kq  ;  then  RM  drawn  any  how  to  meet 
Kq  in  M,  gives  RM  for  the  meafure  of  the  whole  force  in  that  direftion ;  and  it 
is  the  moving  or  fufpending  force  according  as  Dq  is  taken  upwards  or  downwards 
in  the  line  AB. 

It  is  evident  that  Kq  is  parallel  to  PQ^  and  therefore  though  the  leaft  force  (w^hich 
is  pei-pendicular  to  Kq)  differ  from  that  in  the  former  cafes ;  yet  the  direftions  for 
having  the  greateft  effedl  are  ftill  the  fame  as  in  the  foregoing  table:  the  demon - 
ftration  is  in  effedl  the  fame  as  the  firft. 

Corollary.  By  fuppofmg/to  be  the  fecant  of  the  angle  f,  that  the  fides  of  the 
angular  plane  make  with  the  bafe  ;  proceeding  as  Corollary  2d  of  Problem  iff, 
and  putting  /  for  the  natural  tangent  of  the  plane's  inclination,  and  W  for  PR  the 
weight,  we  have  W  {tfi-^f) :  [n-t)  for  the  moving  ;  and  W  [tn  -f)  :  («  +  /)  for  the 
fufpending  force,  neceffaiy  to  draw  the  body  along  the  angular  inclined  plane  by 
a  force  adling  parallel  to  the  bafe  of  the  plane. 

Example.  Let  AB,  BC,  and  AC,  be  5,  3,  and  4  refpeclively,  and  let  the  incli- 
nation of  the  fides  be  45*^;  the  weight  of  a  ton  and  the  fridion  one  third  of  the 
preffure  ;  then  3648  pounds  is  the  moving,  and  499  the  fufpending  force. 

SCHOLIUM. 

In  tHs  propofition,  thofe  parts  of  the  plane  on  which  the  body  moves,  are  fup- 

»  Fi£.  5.  t  Fig.  8. 
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pofed  redilineal,  as  moftly  happens  in  pradice ;  but  the  friction  is  eafily  eftimated 
in  curvilinear  furfaces,  and  may  be  found  generally  as  follows  : 

Let  AMP  *  be  half  the  feftion  perpendicular  to  the  horizon,  and  to  the  axis  of 
the  folid  which  forms  the  curvilineal  plane  on  which  the  body  is  moved  ;  AP  the 
axis  ;  PAL  the  ordinate,  and  MS  a  tangent  to  the  curve  at  the  point  M  ;  alfo  let- 
RM  reprefent  the  weight  or  preflure  in  a  diredtion  perpendicular  to  the  horizon  at 
the  point  M  ;  and  let  RF  be  perpendicular  to  MS  meeting  MP  in  F  ;  alfo  let  PN 
be  taken  equal  to  MR,  and  PQ^equal  to  RF  ;  and  fuppofe  the  fame  conftrudion 
to  be  made  for  every  point  of  the  curve,  and  let  HN  be  the  locus  of  all  the  points 
N,  and  GQj:he  locus  of  all  the  points  Qj  then  will  the  friilion  when  drawn  along 
the  horizontal  plane,  be  to  the  friction  of  the  fame  body  when  drawn  along  the 
curvilinear  plane  in  the  fame  direftion,  as  the  area  APNH  to  the  area  APQG. 

For  the  fridlion  on  the  horizontal  plane  being  as  the  fum  of  the  prefllires,  is  as  the 
fum  of  all  the  elementary  lines  MR  or  PN ;  that  is,  as  the  area  AHNP ;  and  the 
fri(£tion  on  the  curvilinear  plane  is,  for  the  fame  reafon,  as  the  fum  of  all  the  RF  or 
PQ^  namely  as  the  area  i\PQG  :  hence  the  truth  of  the  propofition  is  manifeft. 

Corollary  i.  Becaufe  Mn  or  the  fluxion  of  y  is  to  Mm  the  fluxion  of  the 
curve,  as  MR  or  PN  to  RF  or  PQ^  therefore  if  PN  be  a  fundion  of  AP,  PQjvill 
be  a  fourth  proportional  to  the  fluxion  of  the  ordinate,  the  fluxion  of  the  curve  AM, 
and  this  fundlion  ;  wherefore  if  the  curves  HN  and  AM  be  given  ;  the  nature  of  the 
curve  GQjA'illbe  knowm,  and  its  area  may  be  found  by  the  common  methods  of 
quadratures. 

Corollary  2.  It  is  evident,  that  when  the  planes  are  inclined  to  the  horizon, 
the  fridtions  of  the  right  and  curvilinear  planes  are  ftill  in  the  fame  ratio  as  in  the 
preceding  cafes,  and  confequently  may  be  found  by  the  fame  mode  of  proceeding. 

Corollary  3.  It  is  alfo  evident,  that  the  above  method  holds  good  whether 
the  parts  of  the  body  are  connedled  together  or  not,  with  refped  to  their  motion  ia 
the  direction  RM,  fo  long  as  each  elementary  part  MR  may  be  confidered  as  fuf- 
tained  at  the  point  M  by  a  force  parallel  to  MP  ;  but  when  the  body  is  rigid  or  in- 
flexible the  cafe  becomes  more  fimple,  for  MR  is  then  conftant,  and  APNH  be- 
comes a  parallelogram. 

Corollary  4.  By  fuppofmg  given  properties  to  exifl  in  any -two  of  the 
curves  AM,  HN,  or  G(^,  the  nature  of  the  third  will  be  known  j  and  hence  a 

number 
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number  of  problems  relative  to  fridion,  may  be  propofed  and  refolved  by  a  proper 
application  of  the  direft  and  inverfe  methods  of  fluxions. 

PROPOSITION      5.        THEOREM. 

In  the  application  of  forces  to  overcome  fridlion,  the  fame  allowances  muft  be 
made  for  the  forces  adling  to  advantage  or  diiadvantage  by  means  of  levers  or  other 
mechanical  powers  as  are  made  in  the  common  dodlrine  ;  for  inftance  if  a  weight 
of  two  pounds,  by  acting  at  the  diftance  of  one  foot  from  the  fulcrum  of  a  lever,  be 
fufEcient  to  overcome  the  fridion,  then  one  pound  at  tv^^o  feet  diftance  will  have  the 
fame  effed,  &c. 

This  is  too  evident  to  need  a  demonftration. 

OF    FRICTION    IN    THE    SCREW. 

As  any  force  ading  perpendicular  to  the  diredion  of  a  moving  body  does  not 
affed  the  motion  of  the  body  in  that  diredion  ;  fo  the  force  ading  perpendicular  to 
the  axis  of  the  fcrew,  has  no  efFed  on  the  motion  of  a  body  raifed  thereby  exclufive 
of  fridion  ;  it  therefore  requires  the  fame  force  to  raife  a  body  by  means  of  a  fcrew, 
as  to  raife  the  fame  body  in  equal  time  along  an  inclined  plane  of  the  fame  elevation, 
as  the  threads  of  the  fcrew  by  means  of  a  force  ading  parallel  to  the  bafe  of  the  in- 
clined plane :  now,  if  we  fuppofe  the  weight  fo  contraded  or  condenfed  as  to  be  ca- 
pable of  being  placed  on  one  of  the  threads  of  the  fcrew,  and  faftened  to  an  imagi- 
nary lever  always  perpendicular  to  its  axis  :  then  it  is  evident,  this  lever  will  have 
no  effed  but  to  change  the  diredion  of  the  weight,  and  keep  it  in  the  midft  of  the 
thread  of  the  fcrew  ;  and  if  a  force  be  applied  at  the  weight  always  perpendicular  to 
this  lever,  fo  as  to  fuftain  or  draw  it  along,  this  force  will  be  determined  exadly 
the  fame  as  was  done  before  in  the  inclined  plane  :  but  the  rigidity  of  the  parts  of 
the  "  female  fcrew"  ferves  exadly  the  fame  purpofe  as  this  imaginary  lever,  and 
makes  the  weight  ad  upon  the  threads  like  a  body  fuftained  on  an  inclined  plane 
by  a  force  parallel  to  its  bafe  ;  and  as  the  force  to  overcome  both  the  weight  and  the 
fridion,  is  reciprocally  as  the  diftance  from  the  center  of  the  axis,  therefore  the 
diftance  of  the  power  from  the  center  of  the  axis,  is  to  the  diftance  from  the  fame 
center  to  the  middle  of  the  threads  of  the  fcrew,  as  the  force  neceflary  to  fultain  the 
body  on  the  inclined  plane,  to  the  fame  force  in  the  fcrew  at  tlie  diftance  of  the 
power.     The  fume  proportion  holds  good  whether  the  threads  be  cut  perpendicular 

to 
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to  the  axis  or  In  an  angle ;  for  in  the  firft,  the  common  plane  is  to  be  taken,  and 
in  the  fecond,  the  inclined  or  angular  one  confidered  in  the  fourth  propofition  : 
Wherefore  if  d  be  the  diftance  from  the  center  of  the  axis  to  the  middle  of  the 
threads  of  the  fcrew  ;  D  the  diftance  of  the  fame  center  to  the  point  where  the 
force  is  applied;  the  force  to  overcome  the  weight  and  fridtion  is  Wd  {tn±f): 
{nr^t)  D,  where  the  letters  exprefs  the  fame  things  as  before,  and  the  upper  fign  is 
for  the  moving,  and  the  lower  for  the  fufpending  force.  N.  B.  /  is  the  natural 
tangent  of  the  angle  made  by  a  line  touching  one  of  the  threads,  and  a  plane  at  right 
angles  to  the  axis  of  the  fcrew ;  or  it  is  equal  to  the  diftance  of  the  refpedlive  edges 
of  two  threads,  divided  by  the  circumference  of  the  cylinder,  out  of  which  the 
fcrew  is  cut. 

Corollary  i.  When  lines  drawn  from  the  center  of  the  axis  of  the  fcrew  to 
coincide  with  the  threads,  are  at  right  angles  to  the  axis,  the  above  expreflion  be- 
comes Wd  [t±ni)  :  (;z  ^/)  D,  for y becomes  radius  or  unity. 

Corollary  2.  When  n  is  equal  to  /,  the  moving  force  v^all  be  infinite  ;  alfo 
the  fufpending  force  will  be  nothing  when  /  is  the  n  part  oi  f;  and  when  Wd 
[tn-f]  :  [nt-t)  D,  becomes  negative  it  exprefles  the  quantity  of  force,  which  muft 
ad  in  a  contrary  diredlion  to  reduce  the  body  juft  to  a  ftate  of  fufpenfion. 

scholium. 

It  would  be  needlefs  to  make  any  allowance  for  the  curvilinear  furfaces  of  the 
threads  of  fcrews,  as  they  feldom  differ  much  from  the  two  foregoing  forms  ;  nei- 
ther is  it  of  much  confequence  to  allow  for  their  parts  being  at  different  diftances 
from  the  axis,  as  their  breadth  feldom  bears  any  confiderable  ratio  to  the  length  of 
the  levers  by  which  they  ad  ;  but  the  cafe  is  different  when  large  bodios  revolve  on 
each  other,  and  therefore  it  will  be  neceffary  to  fhew  the  mode  of  proceeding  in 
fuch  cafes. 

Let  MmAQJje  a  convex  folid  generated  by  the  revolution  of  the  curve  MAQ^ 
about  its  axis  perpendicular  to  the  horizon  ;  and  MRSQji  concave  body  exadly  fit- 
ting it ;  then  if  this  laft  body  be  revolved  about  the  axis  AP  by  means  of  the  lever 
Pf,  the  force  neceffary  to  overcome  the  fridion  of  one  body  turning  upon  the  other 
may  be  found  as  follows  :  fuppofe  the  revolving  body  divided  into  an  infinite  num- 
ber of  concentric  tubes,  that  may  defcend  independent  of  each  other,  and  prefs  freely 
againft  the  body  on  which  they  revolve,  and  yet  be  fo  conneded  that  the  lever  Pf^ 

*  Fig.   10. 
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may  give  the  fame  angular  velocity  at  the  fame  time  to  each  ;  alfo  let  the  ordinates 
PN  of  the  curve  HN,  reprefent  the  weight  or  preflure  (in  a  diredion  perpendicular 
to  the  horizon)  of  each  of  the  indefinitely  fmall  parts  Mk,  or  elementary  lines  of  the 
body  at  the  diftance  PM  from  the  axis  ;  and  let  c  be  the  circumference  of  a  circle 
whofe  radius  is  unity  :  Then,'  becaufe  the  fridlion  of  each  of  the  elementary  tubes 
MRSQJs  as  its  preflure  ;  and  the  prefllire  is  as  the  number  of  lines  Mk  and  the 
preflure  of  each  ;  therefore  as  this  number  is  as  PM.Mnc,  v/e  have  the  n  part  of 
this  exprefl[ion  for  the  force  v\'hich  adling  at  M  vpould  overcome  the  fridtion  of  the 
cylindrical  tube,  if  moved  round  upon  a  horizontal  plane ;  but  as  the  preflure  of 
each  elementary  part  is  increafed  in  the  ratio  of  Mn  to  Mm,  when  moved  on  the 
the  folid  MAQ^the  real  force  will  be  (PM.cMm.PN)  :  n  ;  Alfo  Pf :  PM  ::  (PM.c. 
Mm.PN)  :  n  to  the  fmall  elementary  force  which  will  overcome  the  lail  force  when 
ading  at  f;  confequently  the  whole  force  will  be  equal  to  the  fluent  of  (PM\PN. 
Mm.c):(n.Pf). 

Corollary.  By  means  Qf  the  curves  AM,  HN,  &c.  conclufions  maybe  drawa 
fimilar  to  thofe  in  the  corollaries  to  the  fcholium  of  thq  fourth  propoiition. 

OF    FRICTION    IN    THE    LEVER. 

It  has  been  already  obferved,  that  a  force  acting  perpendicular  to  the  direftion 
of  a  body,  in  motion  does  not  alter  the  body's  motion  in  that  diredlion  ;  therefore 
if  *  we  fuppofe  DB  to  be  an  upright  cylinder,  and  AB  a  body  touching  it  in  a  line 
as  in  the  figure,  and  retained  clofe  to  it  by  an  imaginary  force  drawing  it  perpendi- 
cular towards  the  axis  :  then  if  a  force  CP  be  applied  to  C,  the  center  of  gravity  of 
AB,  and  be  always  fuppofed  to  a£l  perpendicularly  to  the  radius  CN  drawn  from 
the  center  of  the  axis  to  the  point  C,  the  fridtion  will  be  the  fame  in  drawing  the 
body  round  the  cylinder,  as  in  drawing  it  along  a  horizontal  plane  with  an  equal 
prefllire  ;  and  if  it  be  moved  round  by  a  force  adting  at  a  greater  diftance,  the  force 
will  be  reciprocally  as  the  diftance  ;  on  the  contrary,  if  the  body  AB  be  fixed,  and 
the  cylinder  turned  round  about  its  axis,  the  frldtion  will  be  the  fame  as  if  the  cylin- 
der was  fixed,  and  the  body  drawn  round  it  by  CP  as  before  :  Likewife  the  fridion 
is  the  fame,  wliethej-  the  cylinder  be  fixed  and  the  body  AB  moved  round  the  axis 
MR  by  a  force  Qc  applied  at  c  ;  or  whether  the  point  c  be  fixed  Vv-ith  AB  fiiftened 
to  Cc,  and  the  cylinder  be  revolved  in  a  circle  whofe  center  is  c,  fo  as  always  to  re- 
tain its  parallelifm -with  refpeft  to  any  fx:  objedl ;  and  as  this  laft  cafe  obtains  in  all 
the  axletrees  of  carriages,   fince  every  point  of  the  wheel's  contadl  with  the  ground 

*   Fig.   1 1 . 
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maybe  confidereil  as  the  center  of  motion  for  that  inftant,  therefore  the  effed  of  the 
refiftance  arifing  from  the  fridion  of  the  concave  part  of  the  nave  upon  the  axletree, 
is  to  the  effedt  that  v^'ould  arife  from  drawing  the  fame  weight  over  a  horizontal 
plane  of  the  fame  kind  as  the  parts  that  rub  each  other,  as  the  radius  of  the  axis,  to 
the  radius  of  the  wheel:  It  muft  be  obferved  that  this  is  not  the  only  fridtion  to  which 
carriages  are  fubjeft,  for  there  is  another  part  arifing  from  the  cohefion  of  the  wheel 
and  the  ground  at  their  contad:,  which  is  to  be  found  and  allowed  for  by  the  three 
firft  propofitions. 

In  the  above,  the  prefTure  and  fridtion  have  been  fuppofed  to  be  as  the  weight,  as 
it  is  on  a  horizontal  plane  ;  but  by  the  fcholium  to  the  fourth  propofition,  it  is  plain 
that  the  preflure  is  greater  than  the  weight,  and  may  be  fo  in  any  proportion  ;  how- 
ever, as  it  appears  by  calculation  that  the  preflure  on  an  arc  of  ninety  degrees  is  to 
that  on  its  chord  only  as  1,183  ^^  ^^  "^^hen  both  the  concave  and  convex  parts  have 
'exadly  the  fame  curvature ;  the  difference  v.'ill  be  fo  trifling,  when  the  cylinders 
have  different  curvatures  as  ufual,  as  to  require  very  feldom  to  be  allowed  for. 

This  being  premifed,  let  M  *  be  a  weight  placed  at  the  point  A  of  a  lever  move- 
able about  an  axis  whofe  center  is  d  and  radius  dn  ;  and  let  N  be  the  fufliaining 
force  a£ling  at  B  :  Now  it  is  evident  that  the  preffure  on  the  axis  d,  differs  fo  little 
from  the  weight,  that  it  may  be  fafely  taken  for  it  without  any  confiderable  error, 
except  in  fome  remarkable  cafes  which  may  be  allowed  for  from  what  has  been  faid 
already ;  and  therefore  the  fridlion  which  ought  in  ftridnefs  to  be  taken  as  the  n 
part  of  the  preffure,  will  here  be  taken  as  the  n  part  of  the  weight  upon  the  axis  : 
Now  if  N  be  taken  for  the  force  which  ading  at  B  would  be  juft  fufiicient  to  keep 
the  weight  M  at  A,  in  equillbrio,  exclufive  of  fridion ;  and  if  W  be  the  addi- 
tional force  to  be  added  to  N  fo  as  to  overcome  the  fridion  ;  then  will  M+P,  M-P, 
and  P  -  M,  be  the  weight  upon  the  axis  at  d  in  the  firft,  fecond,  and  third  figures 
refpedively  (fuppofing  the  fum  of  M  and  N  to  be  equal  to  P)  ;  now  as  the  fridion 
is  the  n  part  of  each  of  thefe  quantities,  and  its  efted  is  to  keep  the  lever  in  a  ftate  of 
reft ;  therefore  in  whatever  diredion  the  force  at  N  endeavours  to  draw  the  lever  by 
ading  at  B,  the  fridion  tends  to  counterad  that  force  by  keeping  the  lever  fteady 
or  ading  in  a  contrary  diredion  at  n  ;  and  as  the  effed  of  the  fridion,  and  the  addi- 
tional force  W,  are  in  equllibrio  ;  and  the  fridion  ads  by  means  of  the  lever  dn, 
and  the  force  W  by  the  lever  dB  ;  therefore  Bd  is  to  dn,  as  the  fum  or  difference  of 
the  n  part  of  N+M^a.n<iM^  is  to/iT;  confequently  \Y-dfj  (ilf+iV) :  {r?,B^~dn),'m  the 

;  Fig.  12,  13,  14. 
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firft  figure;  W-dn  (M  -  A')  :  [i7.Bd\dji)^  in  the  fecond  figure;  and  in  the  third 
figure,  W  —  d{N-  M) :  [n.Bd—  dni) :  all  thefe  are  the  expreffions  for  the  moving 
forces. 

To  find  the  fufpendiug  forces,  or  the  forces  which  ailing  at  N  fhall  be  jufl:  fuffi- 
cient  to  prevent  the  weight  M  from  defcending  :  Let  M  and  N  be  the  fame  as  before, 
and  let  iv  be  the  force  which  taken  from  N,  will  leave  a  force  juft  fufficient 
to  prevent  M  from  defcending ;  then  the  weight  upon  d,  in  the  firft  figure 
will  be  M  +  N  -w;  in  the  fecond  figure,  the  weight  will  be  M— N  +  w ;  andinthe 
third  figure,  N  -  M  -  w  ;  and  by  proceeding  as  before,  the  values  of  10  in  the  ful- 
pending  forces,  are  dn  [M+N):[n.Bd+dn);dn[M-  N) :  [n.Bd-  dn),  and  dh[N-M)  : 
{n.Bd-i-dn),  in  the  firft,  fecond,  and  third  figures,  refpedively. 

Becaufe  Bd:dA::M:N,  therefiDre  if  this  value  of  N  be  fubftituted  in  each  of  the 
above  expreffions  for  the  fridion  ;  the  whole  foi-ce  capable  of  fuftaining  the  fric-  ' 
tion  and  weight  M  will  be  had :  thus  for  example,  the  moving  force  to  overcome 
the  fridion  and  weight  M  in  the  firft  figure,  will  be  M  {n.dA-^d?i):[72.Bd "dn)^ 
and  the  fufpending  force  M{n.dA—dn):  {n.Bd+dfi),  in  the  fecond  figure,  the  mov- 
ing force  will  be  M  [n.dA+dn):  [n.Bd+d/2),  and  the  fufpending  force  M  {ri.dA—dn): 
{n.Bd—dn);  and  in  the  third  figure,  the  moving  force  will  be  M  [n.dA—dti)  :  (77. 
Bd—dn),  and  the  fufpending  force  will  be  M  {n.dA+dn)  :  [n.Bd+dn). 

The  method  of  finding  n  from  each  of  the  above  equations  is  evident,  and  con- 
fequently  the  ratio  of  the  fridion  to  the  prefliire  by  experiments. 

ON    FBICTION    IN    THE    WEDGE. 

Let  AC  *  be  the  force  neceflary  to  fuftain  the  wedge  QPB  in  the  diredion  aB 
perpendicular  to  QP,  fridion  included ;  and  let  AB  be  the  force  exclufive  of  fric- 
tion :  draw  AN  and  AH  perpendicular  to  the  BQ^and  BP ;  CG  parallel  to  AN, 
and  CF  parallel  to  AH :  Now  GA  and  AF,  the  forces  of  the  wood  againft  the  fide 
of  the  wedge,  in  thofe  diredions,  compound  a  force  equivalent  to  the  diagonal  C  A 
in  the  diredion  CA,  and  therefore  a  force  reprefented  by  AC  in  that  diredion, 
muft  be  applied  to  the  head  of  the  wedge  at  a  to  overcome  thefe  forces  :  Let  gr  be 
the  n  part  of  Ag,  and  let  the  lines  Ar  be  drawn,  and  alfo  GK  and  FZ  perpendicular 
to  AG  and  AF  meeting  the  lines  Ar  in  K  and  Z  ;  then  will  GK  and  FZ  reprefent 
the  fridion  againft  the  fides  BP  and  BQ.,  being  each  the  n  part  of  AG  and  AF,  the 
preffure  againft  each  fide,  refpedively ;  wherefore  if  Be  be  taken  in  PB,  and  Bn  in 

*  Fig.    15. 
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■BQ,  equal  to  GK  and  FZ  refpecftively,  the  forces  Be  and  Bn  in  thofe  directions 
muft  compound  a  force  to  which  the  force  BC  in  the  dircdion  BC  muft  be  equi- 
valent, and  confequently  if  Bm  be  the  force  compounded  of  Be  and  Bn  ;  and  Cm 
be  joined,  Cm  mull  be  perpendicular  to  mB  ;  fince  Be  or  GK  is  the  force  of  fric- 
tion arifing  from  the  preffure  againft  BP,  which  tends  to  prevent  the  wedge  from 
moving  either  in  the  diredion  BP  or  PB  ;  and  Bn  or  FZ  has  a  fimilar  effedl  with 
refpedl  to  the  diredion  in  the  line  BQ.;  and  by  hypothefis  BC  is  juft  fufficient  to 
balance  thefe  forces  :  It  is  alfo  evident  from  what  was  faid  concerning  the  inclined 
plane,  that  Be  and  Bn  muft  be  taken  in  the  diredions  PB  and  QB  for  the  moving 
force,  but  in  the  diredions  BP  and  BQJbr  the  fufpending  force. 

The  method  of  calculation  is  evident ;  for  as  aB,  AG,  and  AF,  are  perpendicular 
to  QP,  BP,  and  BQ^  the  triangles  QPB  and  CAG  are  fimilar,  and  the  parallelo- 
gram Bnme  fimilar  to  FAGC ;  whence  by  fuppofing  certain  parts  given,  the  reft 
may  be  found,  &c. 

Corollary.  When  the  wedge  is  ifofceles  the  point  m  falls  on  C,  and  Be  is 
equal  to  Bn,  and  therefore  Be  or  GK  is  equal  to  (AB  +  BC)PB) :  (n.QP)  ;  but  PB  : 
Ba  : :  2Be  :  BC,  and  therefore  BC=2Ba  (AB  +  BC)  :  (n.QP)  or  equal  to  (aBa.BA) :  (n. 
QP-  2Ba),  and  therefore  AC=(n.QP.AB)  :  (n.QP-  aBa),  and  by  following  the 
fame  method  for  the  fufpending  force,  we  find  BC=(2^Ba.AB)  :  (n.QP  +  2Ba),  and 
confequently  AC  is  equal  to  (n.QP.AB)  :  (n.QP+2Ba), 

SCHOLIUM. 

By  proceeding  in  a  fimilar  method,  the  forces  of  the  arch-ftones  of  bridges,  &c. 
may  be  determined  ;  for  let  QbbP  be  a  ftone  fuftalncd  by  the  parts  of  the  arcli 
prefTing  againft  Pb  and  Qb,  and  let  A  be  its  center  of  gravity,  and  AB  perpen- 
dicular to  the  horizon  ;  alfo  let  AB  and  AC  be  the  fame  as  before  :  then  becaule  the 
body  is  in  equilibrio,  the  force  in  direction  AC  will  be  equivalent  to  the  force  in  a 
contrary  diredlion,  arifing  from  the  preffiires  againft  the  body  in  the  directions  GA 
and  KA,  together  with  the  force  of  friction  j  and  becaufe  the  preffiires  are  AG  and 
AK,  if  Be  (the  n  part  of  AG)  be  drawn  parallel  to  PB  ;  and  Bn  (the  n  part  of  AK) 
be  drawn  parallel  to  Qb  ;  and  the  parallelogram  Bnme  be  completed,  and  Cm 
joined  ;  Bm  will  be  the  force  arifing  from  friction,  and  the  angle  BmC  a  right  angle  ; 
the  adjacent  figure  *  is  for  the  moving  force,  but  the  method  is  fimilar  for  the  ful- 
penfive  force ;  and  it  is  evident  tliat  the  one  conftrudion  is  of  ufe  to  determine  the 

•    Fig.  I  ;. 
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force  which  tends  to  break  an  arch  by  prefling  it  downwards,  and  the  other,  the 
force  that  tends  to  break  it  upwards. 

But  as  that  excellent  mathematician  P.  Frisi  in  his  InJlitu%ioni  di  Meccanica^  has 
©bjedted  to  the  divifion  of  the  force  AB  into  the  forces  AN  and  AH,  and  thence 
concluded  Belidor  and  Couplet  to  have  been  miftaken  on  that  account  in  their 
writings  upon  bridges  ;  I  Ihall,  therefore,  prove  that  the  common  method  is  really 
a  confequence  of  what  that  gentleman  himtelf  allows,  and  that  his  objedtions  are 
not  well  founded.  In  the  firft  place  he  allows  the  force  AB  to  be  equivalent  to  the 
forces  AV  and  AD  or  VB  ;  now  (excluding  fridtion)  if  that  part  of  the  arch  which 
touches  Pb  was  removed,  it  is  evident  QbbP  w^ould  immediately  begin  to  defcend 
along  Qb  with  a  force  reprefented  by  VB  or  AD  ;  but  this  defcent  is  prevented  by 
that  part  of  the  arch  which  touches  Pb,  and  therefore  the  force  of  that  arch  in  the 
diredtion  HA,  muft  be  fuch  as  to  be  equivalent  to  DA  in  the  diredion  DA  or  BV  %. 
but  no  force  greater  or  lefs  than  HA  will  be  equivalent  to  DA  in  the  diredlion  DA, 
and  therefore  HA  is  the  real  preffure  or  force  againft  Pb :  again,  HD  is  the  preffure 
in  a  perpendicular  direction  to  Qb  ariling  from  this  force  ;  and  as  AV  is  the  pref- 
fure againft  Qb  arifmg  from  the  force  AB,  therefore  AV  together  with  HD  is  the 
whole  preffure  againft  Qb  in  the  diredtion  AV ;  but  becaufe  the  body  is  in  equi- 
librio,  and  confequently  the  adtion  or  force  in  the  diredtion  AV  equal  to  the  re- 
adtion  in  a  contrary  diredlion  ;  therefore  AV+HD  or  AN  (becaufe  NV  is  equal  to 
HD  by  the  property  of  the  parallelogram)  reprefents  the  preffure  againft  Qb,  and 
AH  the  preffure  againft  Pb  j  which  is  contrary  to  what  P.  Frisi  aflerts,  and  agree- 
able to  the  ufual  method. 

The  fame  learned  Author  has  made  another  very  material  miftake  from  a  fimilar 
caufe  at  page  67  of  the  aforefaid  treatife,  relative  to  the  tenfion  of  ropes  j  which 
cannot  be  attributed  to  hafte  or  inadvertency,  as  he  exprefsly  afferts  the  holders  of 
the  common  opinion  to  be  miftaken,  in  confequence  of  their  ufmg  the  theory  of 
compoTition  of  forces  without  fufficient  precaution ;  I  fhall  therefore,  after  giving 
his  own  words,  take  the  liberty  of  fhewing  where  I  apprehend  he  is  miftaken. 

**  Parleremo  piu  a  lungo  delle  altre  ricerche  matematiche,  alle  quali  ha  dato  oc- 
cafione  la  controverfia  inforta  intorno  alia  cupola  di  S.  Pietro.  Coll'  occafione  che 
fi  e  difcorfo  in  Milano  di  munire  la  fabbricca  del  Duomo  di  un  Conduttore  elettrico, 
che  dalla  cima  dell'  aguglia  fi  dirimaffe,  e  fcendeffe  per  differenti  parti  del  tempio,  11 
(■  ancora  pariato  dell  azione,  che  i  fili  del  Conduttore  potrebbero  efercitare  contra 
I'aguglia,  e  fi  fono  propqfti  varj  Problemi  iatorno  alle  tcnfioni  delle  funi.     lo  qui 

aggiu- 
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agglugnero  le  foluzloni,  che  ho  ritrovato,  e  incommiiiciero  dalla  prima  rifoluzionc 
delle  forze  tendenti,  la  quale  ficcome  e  interamente  differente  da  quella,  que  hanno 
feguitato  altii  Autori,  cofi  non  farA  meravaglia  che  porti  dei  rifultati  interamente 
differenti  da  quelU  che  fono  ftati  linora  publicati.  Penda  il  *  filo  QVR,  dai  puiui 
Q,edR,  e  vi  fi  attacchi  in  V  il  pefo  P.  li  produca  la  verticale  PV  in  A ;  fi  efprima 
il  pefo  P  colla  retta  AV,  e  dal  punto  A  ;  fi  tirino  fopra  QV,  RV  le  perpendicolari 
AM,  AN.  Sara  MV  I'intera  forza  elercitata  fecondo  QV,  ed  NV  fara  quella  che 
Ci  cfercitera  fecondo  RV. 

"  La  ftefla  cofa  fi  dedurrebbe  rifolvendo  la  forza  AV  nelle  due  Aq,  Ar  parallele  ai 
£li  QV,  RV,  e  poi  rifolvendo  di  nuovo  la  forza  Aq  nelle  due  AN,  Nq,  e  fimilmente 
ia  Ar  in  due  altre  AM,  Mr.  Mentre  conquefte  rifoluzioni  e  manifeflo  che  la  forza 
totale  eferci'tata  nel  tendere  il  filo  QV  dev'eflere  Aq — Mr=rV — Mr=MV,  e  la 
tenfione  del  filo  RV=Vq— Nq=NV. 

**  S'ingannerebbe  chi  mifurafle  feparatamente  la  tenfione  del  filo  QV  dalla  forza 
Aq,  oflia  rV,  e  la  tenfione  di  RV  da  Ar,  oppure  da  qV.  Egli  e  vero,  che  le  due 
tenfioni  equivalgono  iniieme  come  alia  fola  forza  AV,  cosi  ancora  alle  due  Ar,  Aq, 
oppure  alle  quattro  infieme  AN,  Nq,  AM,  Mr.  ma  nel  prendere  le  tenfioni  feparate 
bifogna  in  oltre  avvertire,  che  quando  I'angolo  QVR  non  e  retto,  una  porzione  di 
Aq  agifce  fecondo  RV,  ed  una  porzione  di  Ar  fecondo  QV :  e  feparando  le  azioni 
fara  MV,  la  tenfione  del  filo  QV,  ed  NV  quella  di  RV." 

In  the  firft  place  I  fliall  demonftrate  the  truth  of  the  eftabliflied  method  from 
principles  that  Frisi  has  himfclf  allowed  ;  and  fecondly,  point  out  the  abfurdity  of 
his  conclufions. 

1.  Let  Vn  and  Sr  be  parallel  to  AN ;  then  becaufe  NVn  is  a  right  angle,  and  the 
force  VA  may  be  refolved  into  VN  and  Vn,  in  thofe  direftions,  therefore  if  RV 
and  VP  were  to  remain  in  the  fame  pofition,  and  tlie  force  which  now,  keeps  the 
body  fufpended  by  adling  in  the  diredion  VQ^  was  to  ad  in  the  diredion  Vn  with 
a  force  expreffed  by  Vn  j  it  is  tESn  granted  that  the  equilibrium  would  fl:ill  be 
maintained,  and  the  tenfions  would  be  as  Vn  and  VN  ;  and  therefore  as  no  force 
VS  whatever  ading  at  V  In  the  diredion  RV,  can  have  any  effed  in  the  diredion 
Vn  perpendicular  to  RV,  it  neceffarily  follows  that  the  force  in  any  other  diredion 
VQ^muft  be  fuch  as  to  be  equivalent  to  Vn  in  the  diredion  Vn ;  but  it  is  likewife 
granted  that  no  other  force  but  Vr  in  the  diredion  VQ^can  be  equivalent  to  Vn  in 

*  Fig.  17. 
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the  diredllon  Vn ;  and  as  the  force  Vr  is  equivalent  to  Vn  and  VS  ;  and  as  VS,  or 
its  equal  qN,  only  gives  an  additional  tenfion  to  NV,  the  tenfion  which  the  cord  RV 
was  fuppofed  to  have  before,  which  whole  tenfion  is  equal  to  the  readion  of  the 
tack  R  ;  therefore  qV  is  the  tenfion  of  the  cord  RV,  and  Vr  that  of  Qv. 

2.  Let  the  points  Q_and  R  coincide,  and  RV,  Q\^,  and  VP,  will  then  be  per- 
pendicular to  the  horizon ;  and  if  VQj3r  VR  be  alTumed  to  exprefs  the  weight  P  ; 
then  will  the  points  A,  R,  Q__,  M,  and  N  coincide  ;  and  according  to  Prist's  prin- 
ciple, the  tenfions  of  RV,  VC)_,  and  VP,  will  be  equal  ;  but  from  the  well  known 
principle  of  the  pulley,  each  cord  VQ^and  VR  bears  but  half  the  weight  P,  and 
therefore  this  abfurdity  follows,  that  a  cord  is  as  much  ftretched  with  half  the 
weight  as  it  would  with  the  whole. 

Again,  if  the  points  R,  V,  and  Q^  be  fuppofed  horizontal,  it  follows  from  the 
common  theory  that. the  tenfion  of  the  rope  RVQ^would  be  infinite ;  but  VN  and 
VM  vaniih  when  RVQ^is  horizontal,  and  therefore  by  Frisi's  principle,  the  ten- 
fion in  that  cafe  would  be  nothing  at  all  ;  but  it  is  well  known  from  the  moft  com- 
mon experiments  to  be  very  confiderable,  even  when  RQV  is  but  nearly  horizontal, 
and  therefore  the  new  theoiy  of  this  great  mathematician  is  indefenfible. 

Remark.  All  the  foregoing  except  the  laft  fcholium,  was  written  in  1775, 
before  the  author  had  feen  any  thing  to  fpeak  of  on  the  fubjed  ;  he  had  defigned, 
and  executed  great  part  of  an  extenfive  treatife  on  fridlion  according  to  different 
hypothefes  ;  but  as  no  body  would  be  at  the  rifk  of  publifliing  it,  and  he  could  not 
afford  it  himfelf,  the  moft  of  it  was  accidentally  loft  ;  what  is  here  given  is  an  ex- 
tradl  only  of  fome  of  the  firft  part,  where  velocity  was  not  taken  into  the  account, 
and  where  there  were  no  complicated  algebraic  or  fluxional  exprefTions  which, 
would  be  difficult  to  print  in  this  country. 
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TO  THE  HONOURABLE  SIR  WILLIAM  JONES, 

Frejident  of  the  AJiatick  Society. 
Sir, 

1  HAVE  the  honour  to  obey  the  orders  of  the  Honourable  the  Governor  General 
and  Council,  in  tranfmitting  to  you,  for  the  Information  of  the  Afmttck  Society,  an 
extrad  of  a  letter  addreffed  to  the  Governor  General,  on  the  2d  of  laft  month,  by 
Lieutenant  Samuel  Turner,  who  vv^as  appointed  on  an  embafly  to  Thibet .^  and  a 
copy  of  an  account  enclofed  in  it  of  Mr.  Turner's  interview  with  Teeshoo  Lama, 
at  the  Monaftery  at  Terpaling. 

I  have  the  honour  to  be,  with  great  refped, 
Sir, 
Your  moft  obedient  and  moft  humble  fervant. 
Council  Chamber,  E.  HAY,  Secretary. 

Political  Department,  April  IT),  ly^^. 


EXTRACT  OF  A  LETTER  FROM  MR.  SAMUEL  TURNER  TO  THE 
HONOURABLE  THE  GOVERNOR  GENERAL,  DATED  PATNA,  2d 
MARCH,  1784. 

iJuRING  my  refidence  in  I'ibet,  it  was  an  objed  I  had  much  at  heart  to  obtain 
an  interview  of  the  infant  Teesho  Lama,  but  the  emperor  of  Chinas,  general 
orders,  reftridling  his  guardians  to  keep  him  in  the  ftrideft  privacy,  and  prohibiting 
indifcrlminately  the  admiffion  of  all  perfons  to  his  prefence,  even  his  votaries,  who 
fhould  come  from  a  diftance,  appeared  to  me  an  obftacle  almoft  infurmountable  ; 
yet,  however,  the  Rajah,  mindful  of  the  amity  fubfifting  between  the  Governor  and 
him,  and  unwilling,  I  believe,  by  any  a£l  to  hazard  its  interruption,  at  length  con- 
fented  to  grant  me  that  indulgence.  As  the  meeting  was  attended  with  very  fm- 
gular  and  ftriking  circumftances,  I  could  not  help  noting  them  with  moft  particular 
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attention  ;  and  though  the  repetition  of  fuch  fads,  Interwoven  and  blended  as  they 
are  with  iiiperftltlon,  may  expofe  me  to  the  imputation  of  extravagance  and  exag- 
geration, yet  I  fhould  think  myfelf  reprehenfible  to  fupprefs  them  ;  and  while  I 
diveft  myfelf  of  all  prejudice  and  affume  the  part  of  a  faithful  narrator,  I  hope, 
however  tedious  the  detail  I  propofe  to  enter  into  inay  be  found,  it  will  be  received 
with  candour,  and  merit  the  attention  of  thofe  for  whofe  perufal  and  information 
it  is  intended,  were  it  only  to  mark  a  ftrong  feature  in  the  national  charadler,  of  Im- 
plicit homage  to  the  great  religious  fovereign,  and  to  inftance  the  very  uncommon, 
I  may  fay  ahnoft  unheard  of,  effedls  of  early  tuition. 

I  fhall,  perhaps,  be  ftill  more  juftiiied  in  making  this  relation,  by  adverting  to 
that  very  extraordinary  alfurance,  the  Rajah  of  TeeJl:oo  Loomboo  made  me  but  a  few 
days  before  my  departure  from  his  court,  which,  without  further  Introdudlion,  I 
will  beg  leave  literally  to  recite. 

At  an  interview  he  allowed  me,  after  having  given  me  my  audience  of  leave, 
faid  he,  "  I  had  yefterday  a  vlfion  of  our  tutelary  deity,  and  to  me  it  was  a  day 
"  replete  with  much  Intereftlng  and  important  matter.  This  guardian  power,  who 
*'  infpires  us  with  his  illuminations  on  every  momentous  and  great  occafion,  in- 
"  dulged  me  with  a  divination,  from  which  I  have  collected  that  every  thing  will  be 
*'  well ;  fet  your  heart  at  reft,  for  though  a  feparation  Is  about  to  take  place  between 
"  us,  yet  our  friendfhip  will  not  ceafe  to  exift  ;  but  through  the  favour  of  inter- 
"  pofing  providence  you  may  reft  affured  it  will  encreafe,  and  terminate  eventually 
"  in  that  which  will  be  for  the  beft." 

I  fhould  have  paid  lefs  regard  to  fo  ftrange  an  obfervation  but  for  this  reafon, 
that  however  diffonant  from  other  dodlrines  their  pofitlons  may  be  found,  yet  I 
judge  they  are  the  beft  foundation  to  build  our  reliances  upon,  and  fuperftition 
combining  with  inclination  to  implant  fuch  friendly  fentlments  in  their  minds  will 
ever  conftitute,  the  opinion  having  once  obtained,  the  ftrongeft  barrier  to  their  pre- 
fervation.  Oppofed  to  the  prejudices  of  a  people,  no  plan  can  reafonably  be  ex- 
petted  to  take  place  :  agreeing  with  them,  fuccefs  muft  be  the  refult. 

A  true  extraB^ 

E.  HAY,  Secretary  to  the  Goverttor  General  and  Council. 
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VII. 

COPY  OF  AN  ACCOUNT  GIVEN  BY  MR.  TURNER  OF  HIS  INTER- 
VIEW WITH  TEESHOO  LAMA  AT  THE  MONASTERY  OF  TER- 
PALING,  ENCLOSED  IN  MR.  TURNER'S  LETTER  TO  THE 
HONOURABLE  THE  GOVERNOR  GENERAL,  DATED  PATNA, 
2d  MARCH,  1784. 

\JN  the  3d  of  December,  1783,  I  arrived  at  Terpaling,  fituated  on  the  fummlt  of 
a  high  hill,  and  it  was  about  noon  when  I  entered  the  gates  of  the  Monaftery, 
which  was  not  long  fince  erefted  for  the  reception  and  education  of  Teeshoo 
Lama.  He  refides  in  a  palace  in  the  center  of  the  Monaftery,  which  occupies 
about  a  mile  of  ground  in  circumference,  and  the  whole  is  encompafled  by  a  wall. 
The  feveral  buildings  ferve  for  the  accommodation  of  three  hundred  Gylongs  ap- 
pointed to  perform  religious  fervice  with  Teeshoo  Lama,  until  he  fhall  be  re- 
moved to  the  Monaftery  and  Mufnud  of  Teejljoo  Loomboo.  It  is  unufual  to  make 
vifits  either  here  or  in  Bootan  on  the  day  of  arrival  :  we  therefore  refted  this  day, 
only  i-eceiving  and  fending  meflages  of  compliment. 

On  the  4th  in  the  morning,  I  was  allowed  to  vifit  Teeshoo  Lama,  and  found 
him  placed  in  great  form  upon  his  Mufnud  ;  on  the  left  fide  ftood  his  father  and 
mother,  on  the  other  the  officer  particularly  appointed  to  wait  upon  his  perfon. 
The  Mufnud  is  a  fabrick  of  filk  cuftiions  piled  one  upon  the  other  until  the  feat  is 
elevated  to  the  height  of  four  feet  from  the  floor ;  an  embroidered  filk  covered 
the  top,  and  the  fides  were  decorated  with  pieces  of  filk  of  various  colours  fuf- 
pended  from  the  upper  edge  and  hanging  down.  By  the  particular  requeft  of 
of  Teeshoo  Lama's  father,  Mr.  Saunders  and  myfelf  wore  the  Rnglijh 
drefs. 

I  advanced,  and,  as  is  the  cuftom,  prefented  a  white  pelong  handkerchief,  and 
delivered  alfo  into  the  Lama's  hands  the  Governor's  prefent  of  a  ftring  of  pearls 
and  coral,  while  the  other  things  were  fet  down  before  him.  Having  performed 
the  ceremony  of  the  exchange  of  handkerchiefs  with  his  father  and  mother,  we 
took  our  feats  on  the  right  of  Teeshoo  Lama. 

A  multitude  of  perfon.s,  all  thofe  ordered  to  efcort  me,  were  admitted  to  his 

prefence 
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prefence  :ind  allowed  to  make  their  proftrations.  The  inflmt  Lama  turned  to- 
wards them,  and  received  them  all  with  a  chearful  and  iignificant  look  of  compla- 
cency. His  father  then  addreffed  me  in  the  Tih't  language,  which  was  explained 
to  me  by  the  interpreter,  that  Teeshoo  Lama  had  been  ufed  to  remain  at  reft 
until  this  time  of  the  day,  but  he  had  awoke  very  early  this  morning,  and  could 
not  be  prevailed  on  to  remain  longer  in  bed,  for,  added  he,  "  the  Engliflj  Gentle- 
"  men  were  amved,  and  he  could  not  fleep."  During  the  time  we  were  in  the 
room,  I  obferved  the  Lama's  eyes  were  fcarce  ever  turned  from  us,  and  when  our 
cups  were  empty  of  tea,  he  appeared  uneafy,  and  throwing  back  his  head  and  con- 
tracting the  fkin  of  his  brow,  he  kept  making  a  noife,  for  he  could  not  fpeak,  until 
they  were  hlled  again.  He  took  out  of  a  golden  cup,  containing  confefts,  fome 
burnt  fugar,  and  ftretching  out  his  arm  made  a  motion  to  his  attendants  to  give  them 
to  me.  He  then  fent  fome  In  like  manner  to  Mr.  Saunders,  who  was  with  me. 
I  found  myfelf,  though  viiiting  an  infant,  under  the  neceffity  of  faying  fomething, 
for  it  was  hinted  to  me,  that  notwithftanding  he  is  unable  to  reply,  it  is  not  to  be 
inferred  that  he  cannot  underftand.  However,  his  incapacity  of  anfw^ering  excufed 
me  many  words,  and  I  juft  briefly  faid.  That  the  Governor  General  on  receiving 
the  news  of  his  deceafe  in  Chma^  was  overwhelmed  with  grief  and  forrow,  and 
continued  to  lament  his  abfence  from  the  world  until  the  cloud  that  had  overcaft 
the  happinefs  of  this  nation  by  his  re-appearance  was  difpelled,  and  then,  if  pofHble, 
a  greater  degree  of  joy  had  taken  place  than  he  had  experienced  of  grief  on  receiv- 
ing the  iirft  mournful  news.  The  Governor  wifhed  he  might  long  continue  to 
illumine  the  world  with  his  prefence,  and  was  hopeful  that  the  friendship  which 
had  formerly  fubfifted  between  them  would  not  be  diminifhed,  but  rather  that  it 
might  become  ftill  greater  than  before,  and  that  by  his  continuing  to  fhew  kind- 
nefs  to  my  countrymen,  there  might  be  an  extenfive  communication  between  his 
votaries,  and  the  dependants  of  the  Britijlj  nation.  The  little  creature  turned, 
looking  fteadfaftly  towards  me  with  the  appearance  of  much  attention  while  I  fpoke, 
and  nodded  with  repeated,  but  flow  movements  of  the  head,  as  though  he  under- 
ftood  and  approved  every  word,  but  could  not  utter  a  reply.  The  parents,  who 
ftood  by  all  the  time,  eyed  their  fon  with  a  look  of  affedtion,  and  a  fmile  exprefl'ive 
of  heartfelt  joy  at  the  propriety  of  the  young  Lama's  conduft.  His  whole  regard 
was  turned  to  us  ;  he  was  filent  and  fedate,  never  once  looking  towards  his  parents, 
as  if  under  their  influence  at  the  time ;  and  with  whatever  pains  his  manners  may 

have 
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have  been  formed  fo  corredt,  yet  I  muft  own  his  behaviour  on  this  occafion  ap- 
peared perfectly  natural  and  fpontaneous,  and  not  direfted  by  any  adtion  or  fign  of 
authority. 

The  fcene  in  which  I  was  here  brought  to  take  a  part  was  too  new  and  extra- 
ordinary, however  trivial,  if  not  abfurd,  as  it  may  appear  to  fome,  not  to  claim 
from  me  great  attention  and  confequently  minute  remark. 

Teeshoo  Lama  is  at  this  time  about  i8  months  of  age.  He  did  not  fpeak  a 
word,  but  made  moft  expreffive  figns,  and  conduced  himfelf  with  aftonifliing  dig- 
nity and  decorum.  His  complexion  is  of  that  hue  which  in  England  we  fhould 
term  rather  brown,  but  not  without  colour.  His  features  good — fmall  black  eyes — 
an  animated  expreflion  of  countenance — and  altogether  I  thought  him  one  of  the 
handfomeft  children  I  had  ever  feen.  I  had  but  little  converfation  with  the  father. 
He  told  me  he  had  diredlions  to  entertain  me  three  days  on  account  of  Teeshoo 
Lama,  and  entreated  me  with  fo  much  earneftnefs  to  pafs  another  on  his  own  ac- 
count, that  I  could  not  refift  complying  with  his  requeft.  He  then  invited  us  for  to- 
morrow to  an  entertainment  he  propofed  to  make  at  a  fmall  diftance  from  the 
Monaftery,  which  invitation  having  accepted,  we  took  our  leave  and  retired. 

In  the  courfe  of  the  afternoon  I  was  vifited  by  two  officers  of  the  Lama's  houfe- 
hold,  both  of  whom  are  immediately  attendant  on  his  perfon.  They  fat  and  con- 
verfed  with  me  fome  time,  enquired  after  Mr.  Bogle,  whom  both  of  them  had  feen  ; 
and  then  remarking  how  extremely  fortunate  it  was  the  young  Lama's  having  re- 
garded us  with  very  jiarticular  notice,  obferved  on  the  very  ftrong  partiality  of  the 
former  Teeshoo  Lama  for  the  Englip^  and  that  the  prefent  one  often  tried  to 
utter  the  name  of  the  Englijh.  I  encouraged  the  thought,  hopeful  that  they  would 
teach  the  prejudice  to  ftrengthen  with  his  encreafing  age,  and  they  affured  me  that 
fhould  he,  when  he  begins  to  fpeak,  have  forgot,  they  would  early  teach  him  to 
repeat  the  name  of  Hastings. 

On  the  morning  of  the  6th,  I  again  waited  on  Teeshoo  Lama  to  prefent  fome 
curiofities  I  had  brought  for  him  from  Bengal.  He  was  very  much  ftruck  with  a 
fmall  clock,  and  had  it  held  to  him,  watching  for  a  long  time  the  revolutions  of 
the  moment  hand  ;  he  admired  it,  but  with  gravity  and  without  any  childifh. 
emotion.  There  was  nothing  in  the  ceremony  different  from  the  firft  day's  vifit. 
The  father  and  mother  were  prefent.  I  ftaid  about  half  an  hour,  and  retired  to" 
return  and  take  leave  in  the  afternoon. 

The  votaries  of  Teeshoo  Lama  ahready  begin  to  flock  in  numbers  to  pay  their 
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adorations  to  him.  Few  are  yet  admitted  to  his  prefence.  Thofe  who  come 
efteem  it  a  happinefs  if  he  is  bat  (hewn  to  thein  from  the  window,  and  they  are 
able  to  make  their  proftrations  before  he  is  removed.  There  came  to-day  a  party 
of  Kilmaaks  (Calmvc  Tartars)  for  purpofes  of  devotion  and  to  make  their  offerings 
to  the  Lama.  When  I  returned  from  vifiting  him,  I  faw  them  ftanding  at  the 
entrance  of  the  fquare  in  front  of  the  palace,  each  with  his  cap  off,  his  hands  being 
placed  together  elevated,  and  held  even  with  his  face.  They  remained  upwards  of 
half  an  hour  in  this  attitude,  their  eyes  fixed  upon  the  apartment  of  the  Lama, 
and  anxiety  very  vifibly  depifted  in  their  countenances.  At  length,  I  imagine,  he 
appeared  to  them,  for  they  began  altogether  by  lifting  their  hands,  ftill  clofed, 
above  their  heads,  then  bringing  them  even  with  their  faces,  and  after  lowering 
them  to  their  breads,  then  feparating  them :  to  afTifi:  them  in  finking  and  rifmg, 
they  dropt  upon  their  knees  and  ftruck  their  heads  againfl:  the  ground.  This  with 
the  fame  motions  was  repeated  nine  times.  They  afterwards  advanced  to  deliver 
their  prefents,  confifl;ii>g  of  talents  of  gold  and  filver,  with  the  products  of  their 
country,  to  the  proper  officer,  vho  having  received  them,  they  retired  apparently 
with  much  fatisfadlion. 

Upon  enquiry  I  learnt  that  offerings  made  in  this  manner  are  by  no  means  un- 
frequent,  and  in  reality  conffitute  one  of  the  moft  copious  fources  from  which  the 
Lamas  of  Tibet  derive  their  wealth. 

No  one  thinks  himfelf  degraded  by  performing  thefe  humiliations.  The  perfons 
I  allude  to  who  came  for  this  devout  purpofe,  were  attendant  on  a  man  of  fuperior 
rank,  that  feemcd  to  be  more  engroffed  than  the  reft  in  the  performance  of  the 
ceremony.  He  wore  a  rich  fatin  garment  lined  with  fox  fkins,  and  a  cap  with  a 
toffel  of  fcarlet  filk  flowing  from  the  centre  of  the  crown  upon  the  fides  all  round, 
and  edged  with  a  broad  band  of  Siberian  fur. 

According  to  appointment  I  went  in  the  afternoon  to  make  my  laft  vifit  to 
Teeshoo  Lama.  I  received  his  difpatches  for  the  Governor  General,  and  from 
his  parents  two  pieces  of  fatin  for  the  Governor,  with  many  compliments. 

They  prefented  me  with  a  veft  lined  with  lambfkins,  making  many  affurances 
of  a  long  remembrance,  and  obfcrving  that  at  this  time  Teeshoo  Lama  is  an  In- 
fant and  incapable  of  converfing,  but  they  hoped  to  fee  me  again  when  he  fhall  have 
become  of  age.  I  replied  that  by  favour  of  the  Lama  I  might  again  vifit  this 
country,  I  looked  forward  with  anxiety  to  the  time  when  he  fhould  mount  the 
Mufnud,  and  fhould  then  be  extremely  happy  in  the  opportunity  of  paying  my 
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refpeits.  After  fome  exprefTions  and  proteftatlons  of  mutual  regard,  my  vifit  was 
concluded  :  I  received  the  handkerchiefs  and  took  my  leave :  and  am  to  purfue  my 
journey  towards  Bengal  to-morrow  at  the  dawn  of  day. 

(Signed)  SAMUEL  TURNER. 
A  true  Copyy 
E.  HAY,  Secretary  to  the  Governor  General  and  Council. 


b 


To  SIR  WILLIAM  JONES,  Knight, 

Prejident  of  the  Afiatick  Society, 

Sir, 

X  HE  Honourable  the  Governor  General  having  received  and  laid  before  the 
Board  a  Letter  addrefled  to  him  by  Lieutenant  Samuel  Turner,  containing  the 
Account  of  a  Journey  made  to  TeeJJjoo  Loomboo  by  a  Goffeyn  named  Poorungeer, 
and  the  circumftances  of  his  reception  by  Teeshoo  Lama  ;  and  the  Board  deem- 
ing it  worthy  of  the  attention  of  the  Afiatick  Society^  I  have  the  honour,  in  obedience 
to  their  directions,  to  tranfmit  to  you  a  copy  of  it. 

I  have  the  honour  to  be. 
Sir, 
Your  moft  obedient  humble  Servant, 

E.  HAY,  Secretary. 
Fort  William, 
Secret  Department^  Feb.  22^  i']^6. 
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AN  ACCOUNT  OF  A  JOURNEY  TO  TIBET. 

TO  THE  HONOURABLE  JOHN  MACPHERSON,  Esq^ 

Governor  General,  C^c.  &c.  &c. 

Fort  William. 
HONOURABLE  SIR, 

XxAVING,  in  obedience  to  the  inftrudions  with  which  you  were  pleafed  to  ho- 
nour me,  examined  Poorungeer,  the  Gojfeyn^  who  has  at  different  times  been 
employed  in  deputations  to  the  late  Teeshoo  Lama,  formerly  accompanied  him 
to  the  court  of  Pekin^  and  who  is  lately  again  returned  from  Tibet,  and  having  col- 
lected from  him  fuch  an  account  of  the  journey  he  has  juft  performed,  and  other 
information  as  he  could  give  me  relative  to  the  countries  he  has  left ;  I  beg  leave  to 
fubmit  it  to  you  in  the  following  narrative. 

In  the  beginning  of  laft  year  Poorungeer,  having  received  difpatches  from 
Mr.  Hastings,  a  {hort  time  previous  to  his  departure  from  Bengal,  for  Teshoo 
Lama  and  the  Regent  of  Tejhoo  Loomboo,  immediately  fet  about  preparing  for  the 
diftant  journey  he  had  engaged  to  undertake  which  employed  him  until  the  begin- 
ning of  the  following  month  of  March,  when  I  beg  leave  to  recal  to  your  remem- 
brance I  had  the  honour  to  prefent  him  to  you  for  his  difmiflion.  He  then  com- 
menced his  journey  from  Calcutta^  and  early  in  the  month  of  April  had  pafled,  as 
he  relates,  the  limits  of  the  Company's  Provinces,  and  entered  the  mountains  that 
conftltute  the  kingdom  of  i?i?o/rf«,  where,  in  the  profecution  of  his  journey,  he  re- 
ceived from  the  fubjeds  of  the  Daib  Raja,  the  moft  ample  and  voluntary  affift- 
ance  to  the  frontier  of  his  territory,  nor  met  with  any  impediment  to  oppofe  his  pro- 
grcfs  until  he  came  upon  the  borders  of  Tibet.  Here  he  was  compelled  to  halt  for 
near  a  fortnight  by  a  heavy  fall  of  fnow,  that  commenced  upon  his  arrival,  and  con- 
tinued inceffantly  for  the  fpace  of  fix  days,  covering  the  face  of  the  country  to  fo 
great  a  depth  as  totally  to  put  a  ftop  to  all  travelling,  and  render  it  impradicable  for 
him  to  proceed  until  a  thaw  fucceededto  open  the  communication.  During  the  time 

of 
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of  his  confinement  at  Phari^  he  fays,  fuch  was  the  feverity  of  the  cold,  and  the  in- 
jurious effed  fo  rapid  a  tranfition  from  a  temperate  climate  had  on  the  health  of  him- 
felf  and  his  companions,  that  it  left  him  little  room  to  douht  if  an  early  change  had 
not  fortunately  taken  place  and  permitted  his  advance,  that  they  muft  all  have 
fallen  victims  to  the  inclemency  of  the  w^eather. 

However,  as  early  as  it  was  poffible  for  him  to  leave  Fhari^  he  proceeded  by  long 
flages  on  his  journey,  and  without  encountering  any  further  difficulty,  on  the  8th  of 
May  following,  reached  fepooo  Loomboo^  the  capital  of  Tibet.  Immediately  upon 
entering  the  Monaftery,  he  went  to  the  Durbar  of  the  Regent  Punjur  Intinnee 
Nemohein  to  announce  his  arrival  and  the  purpofe  of  his  commiffion.  Quarters 
were  then  allotted  for  his  refidence,  and  an  hour  fixed  for  him  to  wait  upon  Teshoo 
Lama;  who  he  was  informed  the  following  morning  intended  to  leave  the  palace 
to  occupy  one  of  his  gardens,  fituated  on  the  plain  within  fight  of  the  Monaftery, 
where  it  was  vifible  a  confi.derable  encampment  had  been  formed.  The  Lama 
quitted  his  apartment  at  the  firft  dawn  of  day,  and  was  lodged  in  the  tents  pitched 
for  his  accommodation  before  the  fun  had  rifen. 

In  the  courfe  of  the  morning,  at  the  hour  appointed  for  his  admiffion,  PooRUN- 
GEER  went  down  to  the  Lama's  tents.  He  heard,  on  entering  the  gates  of  the  en- 
clofure,  that  the  young  Lama  was  taking  his  recreation  in  the  garden,  ranging  about, 
which  became  with  him  a  very  favourite  amufement.  As  it  was  at  this  time  in  Tibet 
the  warmeft  part  of  the  year,  that  he  might  enjoy  the  benefit  of  the  air,  his  attend- 
ants had  chofen  a  fpot  where  the  trees  afforded  a  complete  fliade  to  place  an  elevated 
feat  of  cufhions,  for  the  young  Lama,  after  his  exercife,  to  reft  upon.  In  this 
fituation  Poorungeer  found  him,  when  fummoned  to  his  prefence,  attended  by 
the  Regent,  his  parents,  Soopoon  Choomboo,  the  cup  bearer,  and  the  principal 
officers  of  the  court.  After  making  three  obeifances  at  as  remote  a  diftance  as  it  was 
poffible,  Poorungeer  approached,  and  prefented  to  the  Lama,  according  to  the 
cuftom  of  Tibet ^  a  piece  of  white  pelong,  and  then  delivered  the  letters  and  prefents 
with  which  he  had  been  charged.  The  packages  were  all  immediately  opened  before 
the  Lama,  who  had  every  article  brought  near  to  him,  and  viewed  them  feparately 
one  by  one.  The  letter  he  took  into  his  own  hand,  himlelf  broke  the  feal,  and 
taking  from  under  the  cover  a  firing  of  pearls,  which  it  enclofed,  ran  them  over  be- 
tween his  fingers,  as  they  read  their  rofaries,  and  then  with  an  arch  air  placed  them 
by  his  fide,  nor  would,  while  the  narrator  was  in  his  prefence,  permit  any  one  to 
take  them  up.  Poorungeer  fays,  the  young  Lama  regarded  him  with  a  very  kind 
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and  fignificant  look,  fpoke  to  him  in  the  Tibet  language,  and  afked  him  if  he  had  had 
a  fati"-uing  journey.  The  interview  Lifted  more  than  an  hour,  during  all  which  time 
the  Lama  fat  with  the  utmoft  compofure,  not  once  attempting  to  quit  his  feat,  nor 
difco\-ering  the  leaft  forward  uneafmefs  at  his  confinement.  Tea  was  twice  brought 
in,  and  the  Lama  drank  a  cup  each  time.  When  ordered  to  accept  his  difmiffion, 
PooRUNGEER  approached  the  Lama,  and  bowing  before  him,  prefented  his  head 
uncovered  to  receive  his  bleffmg,  which  the  young  Lama  gave  by  ftretching  out 
his  hand  and  laying  it  on  his  head.  He  then  ordered  him  for  as  long  as  he  refided 
at  TeeJJjoo  Loomboo  to  come  to  him  once  every  day. 

The  following  morning  Poorungeer  waited  upon  the  regent  at  his  apartments 
in  the  palace,  to  whom,  after  obferving  the  cuftomaiy  forms  of  introduction,  he 
delivered  his  difpatches.  After  this  he  vifited  Soopoon  Choomboo,  the  Lama's 
parents,  and  others  to  whom  he  was  before  known,  and  fays  he  experienced  from 
all  quarters  the  moft  cordial  and  kind  reception;  for  they  had  been  Tongufed  to  con- 
fider  him  as  an  agent  of  the  Government  of  Bengal.  He  found  no  change  what- 
ever to  have  enfued  in  the  adminiftration  fmce  his  attendance  upon  me  in  Tibet, 
The  country  enjoyed  perfect  tranquillity,  and  the  only  event  that  had  taken  place  of 
importance  in  their  annals  was  the  inauguration  of  the  infant  Lama,  which  hap- 
pened the  preceding  year  ;  and  as  this  conftitutes  a  concern  of  the  liigheft  moment, 
whether  confidered  in  a  political  or  religious  point  of  view,  being  no  lefs  than  the  re- 
cognizance in  an  infant  form  of  their  re-generated  immortal  fovereign  and  ecclefia- 
flical  fupreme,  I  was  induced  to  beftow  more  than  common  pains  to  trace  the  cere- 
monies that  attended  the  celebration  of  fuch  a  great  event,  conceiving  that  the  no- 
velty of  the  fubjed  might  render  the  account  curious,  if  even  it  fhould  be  found  to 
contain  no  information  of  real  utility.  I  fliall  therefore^  without  further  apology, 
fubjoin  the  refult  of  my  enquiries,  premifmg  only  that  my  authority  for  the  de- 
fcription  is  derived  principally  from  Poorungeer,  and  confirmed,  with  fome  addi- 
tional particulars,  by  the  concurring  reports  of  a  Gajfeyen^  who  was  at  the  time  him- 
felf  prefent  on  the  fpot. 

The  Emperor  of  China  appears  on  this  occafion  to  have  afllimed  a  very  confpicuk- 
ous  part,  in  giving  teftimony  of  his  refpedl  and  zeal  for  the  great  religious  father  of 
his  faith.  Early  in  the  year  1784,  he  difmiHed  ambafladors  from  the  court  oi  Pekin 
to  TeeJJjoo  Loomhoo^  to  reprefent  their  fovereign  in  fupporting  the  dignity  of  the  high 
prieft,  and  do  honour  to  the  occafion  of  the  affumption  of  his  office.  Dalai  Lama 
and  the  Viceroy  of  LaJJa^  accompanied  by  all  the  court,  one  of  the  Cbineje  Gene- 
rals, 
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rals,  ftiUioned  at  La^a  with  a  part  of  the  troops  under  his  command,  two  of  the 
four  magiftrates  of  the  city,  the  heads  of  every  Monaftery  througliout  Til>ef,  and 
the  Emperor's  anibaffadors,  appeared  at  ^ee/hoo  Loomboo  to  celebrate  this  epocha  in 
their  theological  inftitutions.     The  28th  day  of  the  feventh  moon,  correfponding 
nearly,  as  their  year  commences  with  the  vernal  equinox,  to  the  middle  of  Ocftober, 
1784,  was  cholen  as  the  moft  aufpicious  for  the  ceremony  of  inauguration  :  a  few 
days  previous  to  which  the  Lama  was  conduced  from  Terp.iling^  the  Monaftery  in 
which  he  had  paffed  his  infancy,  with  every  mark  of  pomp  and  homage  that  could 
be  paid  by  an  enthufiaftick  people.     So  great  a  concourfe  as  aflembled  either  from 
curiofity  or  devotion  was  never  feen  before,  for  not  a  perfon  of  any  condition  in 
'Tibet  was  abfent  who  could  join  the  fuite.     The  proceffion  was  hence  necelTarily 
conftrained  to  move  fo  flow,  that  though  Terpaling  is   fituated  at  the  diftance  of 
twenty  miles  only  from  'Tecjl^oo  Loomboo^  three  days  expired  in  the  performance  of 
this  fhort  march.     The  firft  halt  was  made  at  TJojzdiie ;  the   fecond  at   Suminaar ; 
about  fix  miles  off  whence  the  moft  fplendid  parade  was  referved  for  the  Lama's 
entry  on  the  third  day ;  the  account   of  Vvdiich  is  given  me  by  a  perfon  who  was 
prefent  in  the  proceffion.      The  road,  he  fays,  was  previoully  prepared  by  being 
whitened  with  a  wafh,  and  having  piles  of  ftones  heaped  up,  with  fmall   intervals 
between,  on  either  fide.     The  retinue  paffed  between  a  double  row  of  priefts,  who 
formed  a  ftreet  extending  all  the  way  from  Summaar  to  the  gates  of  the  palace.  Some 
of  the  priefts  held  lighted  rods  of  a  perfumed  compof  ition,  that  burn  like  decayed 
wood,  and  emit  an  aromatick  fmoke  ;  the  reft  were  furniilied  with  the  different  mu- 
fical  inftruments  they  ufe  at  their  devotions,  fuch  as  the  gong,  the  cymbal,   haut- 
boy, trumpets,  drums,  and  fea  fhells,  which  were  all  founded  in  union  with  the 
hymn  they  chanted.     The  croud  of  fpeitators  were  kept  without  the  ftreet,  and 
none  admitted  on  the  high  road  but  fuch  as  properly  belonged  to  or  had  a  prefcribed 
place  in  the  proceffion,  which  was  arranged  in  the  following  order. 

The  van  was  led  by  three  military  commandants  or  governors  of  diftridls  at  the 
head  of  6  or  7000  horiemen  armed  with  quivers,  bows,  and  matchlocks.  In  their 
rear  followed  the  ambaffador,  with  his  fuite,  carrying  his  diploma,  as  is  the  cuftom 
of  China,  made  up  in  the  form  of  a  large  tube,  and  faftened  on  his  back.  Next  the 
Chinefe  General  advanced  with  the  troops  under  his  command,  mounted  and  accoutred 
alter  their  way  with  fire  arms  and  fabres  ;  then  came  a  v^ry  numerous  group  bear- 
ding the  various  ftandards  and  infignia  of  ftate  ;  next  to  them  moved  a  full  band  of  wind 
and  other  lonorous  inftruments  ;  after  which  were  led  two  horfes richly  caparifoned, 

each 
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each  carrying  two  large  circular  ftovcs  dilpofed  like  panniers  acrofs  the  horfe's  back 
and  filled  with  burning  aromatick  woods.  Thefe  were  followed  by  a  fenior  prieft, 
called  a  Lama^  who  bore  a  box  containing  books  of  their  form  of  prayer  and  fome 
favourite  idols.  Next  nine  fumptuary  horfcs  were  led  loaded  with  the  Lama's  ap- 
parel ;  after  Avhich  came  the  priefts  immediately  attached  to  the  Lama's  perfon  for 
the  performance  of  daily  offices  in  the  temple,  amounting  to  about  700  ;  following 
them  were  two  men  each  carrying  on  his  fhoulder  a  large  cylindrical  gold  infignium 
embofled  with  emblematical  figures  (a  gift  from  the  Emperor  of  China).  The 
'Duhiinniei's  and  Soopoons,  who  were  employed  in  communicating  addreifes  and  di- 
ftributing  alms,  immediately  preceded  the  Lama's  bier,  which  was  covered  with  a 
gaudy  canopy,  and  borne  by  eight  of  the  fixteen  Chinefe  appointed  for  this  fervice. 
On  one  fide  of  the  bier  attended  the  Regent,  on  the  other  the  Lama's  father.  It 
was  followed  by  the  heads  of  the  different  Monafteries,  and  as  the  proceffion  ad- 
vanced, the  priefts  who  formed  the  ftreet  fell  in  the  rear  and  brought  up  the  fuite, 
which  moved  at  an  extremely  flow  pace,  and  about  noon  was  received  within  the 
confines  of  the  Monaftery  amidft  an  amazing  difplay  of  coloiu-s,  the  acclamations  of 
the  croud,  folemn  mufic,  and  the  chanting  of  their  priefts. 

The  Lama  being  fafely  lodged  in  the  palace,  the  Regent  and  SoopooN 
Choomboo  went  out,  as  is  a  cuftomary  compliment  paid  to  vifitors  of  high  rank  on 
their  near  approach,  to  meet  and  condudl  Dalai  Lama  and  the  Viceroy  of  Lajfa 
who  were  on  the  way  to  TeeJJjoo  Loomboo.  Their  retinues  encountered  the  follow- 
ing morning  at  the  foot  of  Painom  caftle,  and  the  next  day  together  entered  the 
Monaftery  of  Teepoo  LoomboOy  in  which  both  Dalai  Lama  and  the  Viceroy  were 
accommodated  during  their  ftay. 

The  following  morning,  which  was  the  third  after  Teeshoo  Lama's  arrival,  he 
was  carried  to  the  great  temple,  and  about  noon  feated  upon  the  throne  of  his  pro- 
genitors ;  at  which  time  the  Emperor's  ambaflador  delivered  his  diploma,  and 
placed  the  prefents  with  which  he  had  been  charged  at  the  Lama's  feet. 

The  three  next  enfuing days, Dalai  Lama  met  TeeshooLama  in  the  temple, 
where  they  were  affifted  by  all  the  priefts  in  the  invocation  and  publick  worfhip  of  their 
Gods.  The  rights  then  performed  completed,  as  I  underftand,  the  bufmefs  of  in- 
auguration. During  this  interval  all  who  were  at  the  capital  were  entertained  at  the 
publick  expence,  and  alms  were  diftributed  without  referve.  In  conformity  likewife 
to  previous  notice  circulated  every  where  for  the  fame  fpace  of  time,  univerfal  re- 
joicings prevailed  throughout  libef.     Banners  were  unfurled  on  all  their  fortreffes, 
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the  peafantry  filled  up  the  day  with  mufiek  and  feftivity,  and  the  night  was  cele- 
brated by  general  illuminations.  A  long  period  was  afterwards  employed  in  making 
prefents  and  publick  entertainments  to  the  newly-indudled  Lama,  who  at  the  time 
of  his  acceflion  to  theMufnud,  or,  if  I  may  ufe  the  term,  pontificate,  of  Teej}:oo'Loomboo, 
was  not  three  years  of  age.  The  ceremony  was  begun  by  Dalai  Lama,  whofe  of- 
ferings are  faid  to  have  amounted  to  a  greater  value,  and  his  publick  entertainments 
to  have  been  more  fplendid,  than  the  reft.  The  fecond  day  was  dedicated  to  the  Vice- 
roy oiLaffa.  The  third  to  the  Chlnefe  General.  Then  followed  the  Culloong  or 
Magiftrates  of  Laffa^  and  the  reft  of  the  principal  perfons  who  had  accompanied 
Dalai  Lama.  After  which  the  Regent  of  TeeJJooo  Loomboo,  and  all  that  were  de- 
pendent on  that  government,  were  feverally  admitted,  according  to  pre-eminence 
of  rank,  to  pay  their  tributes  of  obeifance  and  refped.  As  foon  as  the  acknowdedge- 
ments  of  all  thofe  were  received  who  were  admiffible  to  the  privilege,  Teeshoo 
Lama  made,  in  the  lame  order,  fuitable  returns  to  each,  and  the  confummation 
lafted  forty  days. 

Many  importunities  were  ufed  with  Dalai  Lama,  to  prolong  his  ftay  at  Teejhoo 
"LoomboOy  but  he  excufed  himfelf  from  encumbering  the  capital  any  longer  with  fo 
numerous  a  concourfe  of  people  as  attended  on  his  movements,  and  deeming  it  ex- 
pedient to  make  his  abfence  as  fhort  as  poffible  from  the  feat  of  his  authority,  at  the 
expiration  of  forty  days  he  withdrew  with  all  his  fuite  to  Lajfa^  and  the  Emperor's 
ambaffador  received  his  difmiflion  to  return  to  China  ;  and  thus  terminated  this  fa- 
mous feftival. 

With  refpe£t  to  the  lately-eftabliftied  commercial  intercourfe,  Poorungeer  in- 
forms me  that  though  fo  early,  he  found  himfelf  not  the  firft  peribn  who  had  arrived 
at  TeeJJ:!00  Loomboo  from  Bengal.  Many  merchants  had  already  brought  their  com- 
modities to  market,  and  others  followed  before  he  left  it.  He  heard  from  no  quarter 
any  complaint  of  impediment  or  lofs,  and  concludes  therefore  that  all  adventurers 
met  the  fame  eafy  accefs  and  ready  aid  as  he  himfelf  had  every  where  experienced. 
The  markets  were  well  flocked  with  EnglHh  and  Indian  articles,  yet  not  in  fo  great 
a  degree  as  to  lower  the  value  of  commodities  below  the  prices  of  the  two  or  three 
laft  preceding  years.  Bullion  was  fomewhat  reduced  in  worth  in  comparifon  with 
the  year  1783.  A  pootree,  or  bulfe  of  gold  duft,  the  fame  quantity  that  then  fold 
for  twenty-one  Indermillees,  was  procurable  of  a  purer  quality  for  nineteen  and 
twenty  Indermillees.  A.  talent  of  fdver,  which  was  then  500,  was  450  Indermil- 
lees ;  io  that  the  exchange  wasmuch  in  favour  of  the  trader. 

Poo RUN- 
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PooRUNG££R,  during  his  refidence  at  Teefioo  Loomboo^  bad  very  frequent  inter- 
views with  the  Regent  and  the  minifters,  and  aflures  me  he  found  the  heartieft  dif- 
pofitions  in  them  to  encoura.ge  the   commercial  intercourfe  eftabUfhed  under  the 
aufpices  of  the  late  Governor  General,  whofe  departure,  however,  the  Regent  re- 
gretted as  the  lofs  of  the  firft  friend  and  ally  he  became  connefied  with,  of,  I  believe 
it  may  be  faid,  any  foreign  nation ;   in  whom  was  acknowledged  alfo  the  original 
means  of  opening  the  communication  and  of  commencing  a  correfpondence  between 
the  Governments  oi  Be~ngal  ■^■n.di.  Tibet;  and  although  it  may  be  obferved  that,  in 
confequence  of  his  having  from  the  beginning  been  ufed  exclufively  to  addrels  him- 
felf  to,  and  acknowledge  alone  the  agents  of,  Mr.  Hastings,  his  attachments  to 
the  EfigliJJj  nation  had  grown  not  without  a  great  degree  of  perfonality,  yet,  free 
from  an  unworthy  capricioufnefs  of  temper,  he  defcended  not  to  take  advantage  of 
the  opening  offered  by  his  friend's  departure  to  clofe  the  new  connection.   For  fuch 
was  the  refped:  he  had  learnt  to  entertain  for  our  national  integrity  of  character,  that, 
under  the  apparent  convidlion  our  views  tended  to  no  fcheme  of  ambition,  but  were 
confined  merely  to  objedls  of  utility  and  curiofity.     Poorungeer  afTures  me  he  ex- 
prefTed  an  anxious  defire  for  continuing  with  the  fucceeding  Governor  General  the 
exerciie  of  thofe  offices  of  friendfliip  fo  long  fupported  by  his  predeceffor ;  and  in  the 
hope  that  his  would  be  met  with  equal  wilhes,  determined  to  invite  you  to  join 
him  in  preferving  the  fame  intercourfe  of  commerce  and  correfpondence  fo  effen- 
tially  calculated  for  the  benefit   of  both  countries.     In  confequence  of  which  the 
Lama  and  the  Regent  addrefled  the  letters  Poorungeer  had  the  honour  to  deli- 
ver to  you,  tranflations  of  which  having,  in  obedience  to  your  diredions,  been  ap- 
plied for  to  your  Perfian  tranflator,  I  now  fubjoin  theua. 

Copy  of  a  Letter  from  Tee  shoo  Lama. 
*'  God  be  praifed,  that  the  iituation  of  thefe  countries  is  in  peace  and  happinefs, 
"  and  I  am  always  praying  at  the  altar  of  the  Almighty  for  your  health  and  preferv- 
"  ation.  This  is  not  unknown :  you  are  certainly  employed  in  protecting  and  ailifting 
"  the  whole  world,  and  you  promote  the  good  and  happinefs  of  mankind.  We  have 
"  made  no  deviation  from  the  union  and  unanimity,  which  exifted  during  the  time 
"  of  the  firft  of  nobles  Mr.  Hastings  and  the  deceafed  Lama,  and  may  you  alfo 
**  grant  fricndfhip  to  thefe  countries,  and  always  make  me  happy  with  the  news 
"  of  your  health,  which  will  be  the  caufe  of  cafe  to  my  heart  and  confirmation  to 
*'  my  foul.    At  this  time,  as  friendly  offerings  of  union  and  unanimity,  I  fend  one 
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«  handkerchief,  one  kctoo  of  filver,  and  one  piece  of  cochin.    Let  them  be  ac- 
*'  cepted." 

Frojn  the  Rajah  o/"Teefhoo  Loomboo. 

"  God  be  praifed,  that  the  fituation  of  thefe  countries  is  in  peace  and  happinefs, 
"  and  I  am  always  praying  at  the  altar  of  the  Almighty  for  your  health  and  preferv- 
"  ation-  This  is  not  unknown  :  I  am  conftantly  employed  in  promoting  the  ad- 
"  vantage  of  the  fubjedts  and  the  fervice  of  the  newly-feated  Lama,  becaufe  the 
*'  newly-feated  Lama  is  not  diftindl  from  the  deceafed  Lama,  and  the  light  of  his 
"  countenance  is  exalted.     Grant  your  friendfhip  to  Poorungeer  GoJJ'eyn. 

"  Maintain  union  and  unanimity  and  affedion,  like  the  firft  of  nobles,  and  every 
<'  day  make  me  happy  with  the  news  of  your  health  and  profperity,  and  beftow 
"  favours  like  the  firft  of  nobles,  and  make  me  happy  with  letters,  which  are  caufes 
"  of  confolation.  At  this  time,  as  friendly  offerings  of  union  and  afFedion  and  una- 
"  nimity,  I  fend  one  handkerchief,  three  tolah  of  gold,  and  one  piece  of  cochin, 
"  Let  them  be  accepted." 

Poorungeer,  having  received  thefe  difpatches  in  the  beginning  of  Odober, 
after  a  refidence  of  five  months  at  TeeJJooo  Loomboo,  took  leave  of  the  Lama  and  the 
Regent,  and  fet  out  on  his  return,  by  the  fame  route  he  came,  to  Bengal.  The  wea- 
ther at  this  feafon  of  the  year  being  moft  extremely  favourable  for  travelling,  he 
experienced  no  delay  or  interruption  in  the  courfe  of  his  journey  through  Tibet  and 
Bootan,  but  arrived  at  Rungpore  early  in  December,  whence  he  proceeded  as  expe- 
ditioufly  as  poffible  to  the  Prefidency  ;  where,  to  his  great  mortification  and  coa- 
cern,  he  finds  upon  his  arrival  his  affairs  involved  in  great  diftrefs  :  the  little  terri- 
tory, his  adopted  Chela  was  left  in  charge  of,  having  during  his  abfence  been  vio- 
lently invaded  by  Raja  Chund,  a  neighbouring  Zemeendar,  and  to  the  amount  of 
fifty  begas  forcibly  taken  out  of  his  hands.  Prevailed  on  by  his  eai-neft  repeated  folici- 
tations,  lam  induced  to  fay  for  him,  that  in  your  juftice  and  favour  are  his  only  hopes 
of  relief  from  his  embarralfments,  and  he  humbly  fupplicates  your  protedion  in  re-  - 
floring  and  fecuring  him  in  the  pofTeffion  of  his  invaded  right.  The  liberty  of 
this  interceffion,  I  am  confident  to  think,  would  be  forgiven,  were  it  not  in  favour  of. 
one  who  has  rendered  to  this  Government  various  ufeful  fervices  ;  but  as,  though  of 
trivial  importance,  it  affords  an  authentick  inftance  of  the  encroaching  difpofition  of 
inferior  Zemesndars.     Yet  another  circumftance  it  may  not  be  improper  to  point 

cait,. 
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out.  The  ground  alluded  to  is  a  part  of  the  land  fituated  upon  the  weftern  bank  of  the 
river  oppofite  Calcutta,  that  was  formerly  granted  under  a  Sunnud  of  this  Govern- 
ment toTEESHOo  Lama,  for  the  foundation  of  a  temple  of  worfhip,  and  as  a  re- 
fort  for  fuch  pilgrims  of  their  nation,  as  might  occafionally  make  vifits  to  the  confe- 
crated  Ganges. 

Having,  in  conformity  to  your  defires,  done  my  beft  endeavours  literally  to 
tranflate  all  the  information  Poorungeer  could  give  me,  I  have  now  only  to  apo- 
logize for  the  prolixity  of  the  account,  which  I  have  been  induced  to  be  particularly 
minute  in,  as  I  conceived  every  circumftance,  however  trivial,  might  be  in  fome  de- 
gree interefling,  that  tends  to  illuftrate  any  trait  in  the  national  character  of  a  people 
we  are  but  recently  become  acquainted  with,  and  with  whom  in  its  extended  views 
it  has  been  an  object  of  this  Government  to  obtain  a  clofer  alliance. 

I  will  not  now  pi-efume  to  intrude  longer  on  your  time  by  adding  any  obfervations 
on  conjedlures  deducible  from  the  elevated  importance  your  young  ally  feems  rifmg 
to,  in  confequence  of  the  fignal  refpe£t  paid  him  by  the  moll  exalted  political  cha- 
rafters  known  to  his  nation ;  but  beg  leave  to  repeat  that  it  is  with  infinite  fatisfac- 
tion,  I  learn  from  the  repoits  of  Poorungeer  the  flourifliing  ftate  of  the  lately  pro- 
jefted  fcheme  of  trade,  to  promote  which,  he  affures  me,  not  any  thing  had  been 
wanting  in  facility  of  intercourfe  :  that  the  adventurers,  who  had  invefted  their  pro- 
perty, had  experienced  perfedt  fecurity  in  conducing  their  commerce,  carried  their 
articles  to  an  exceeding  good  market,  and  found  the  rate  of  exchange  materially  in 
their  favour. 

Thofe  advantages  authorize  the  inference,  that  it  will  no  doubt  encourage  more 
extenfive  enterprize  ;  and  permit  me  to  add,  I  derive  a  confidence  from  the  fuccefs 
of  this  infant  eflay,  that  infpires  me  with  the  ftrongeft  hopes,  that  the  commiffion 
which  your  Honourable  Board  was  pleafed  to  commit  to  my  charge,  will  even- 
tually be  produftive  of  elfential  benefits  to  the  political  and  commercial  interefts  of 
the  Company. 

I  liave  the  honour  to  be, 
Honourable  Sir, 

With  the  greateft  refpeft. 

Your  moft  obedient,  faithful, 
And  moft  humble  Servant, 

SAMUEL  TURNER. 

Calcutta,  February  8,   1786, 
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IX. 

ON  THE  GODS  OF  GREECE,  ITALY,  AND  INDIA.— 5^^  the  Works  of  Sir 
William  Jonesy  Vol.  I.  p.  229. 


X. 
A  DESCRIPTION  OF  A  CAVE  NEAR  GYA'. 

By  John  Herbert  Harington,  Efq. 

jljL  KNOWLEDGE  of  the  antiquities  of  Hindojlan  forming  one  of  the  feveral 
objedts  propofed  by  the  inftitution  of  our  Society,  with  the  hope  of  communicating 
fomething  acceptable  on  this  head,  I  took  the  opportunity  of  a  late  excurfion  up  the 
country  to  fee  the  Cave  which  Mr.  Hodgekis  a  few  years  fmce  attempted  to  vifit, 
at  the  defire,  I  believe,  of  the  late  Governor  General,  but  was  aflaffinated  in  his  way 
to  it  by  the  followers  of  one  of  the  rebellious  Allies  of  Chyt  Sing.  On  my 
defcribing  it  to  the  Prefident,  whom  I  had  the  pleafure  to  accompany,  I  was  encou- 
raged by  him  to  think  that  a  particular  account  of  it  would  be  curious  and  ufeful ; 
and  in  confequence  made  a  fecond  vifit  to  it  from  Gyd,  when  I  took  the  following 
meafurements,  and,  by  the  means  of  my  Moonfiee,  a  copy  of  the  inicription  on  it, 
which  I  had  defpaired  of  prefenting  to  you,  but  in  its  original  language  (a  Pundit 
at  Bendris  having  attempted  in  vain  to  get  it  read,  during  thefe  laft  three  months), 
till  the  kind  affiftance  of  Mr.  Wilkins  enabled  me  to  add  the  accompanying 
tranflation  and  remarks  to  what  would  otherwife  have  given  little  fatisfaftion. 

The  Hill,  or  rather  Rock,  from  which  the  Cavern  is  dug,  lies  about  fourteen 
miles  North  of  the  ancient  city  of  Gyd,  and  feems  to  be  one  of  the  South  Eaftern 
Hills  of  the  Chain  of  mountains  called  by  Rennel  Caramjloah^  both  being  a  fhort 
diftance  to  the  Weft  of  the  Phulgd. 

It  is  now  diftinguifhed  by  the  name  of  Ndgurjence ;  but  this  may,  perhaps,  be  a 
modern  appellation ;  no  mention  of  it  being  made  in  the  infcription.  Its  texture 
is  a  kind  of  Granite,  called  by  the  Mohummedan  natives  Sung  Khar  eh,  which 
compofes  the  whole  Rock,  of  a  moderate  height,  very  craggy  and  uneven,  and  fteep 
in  its  afcent. 
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The  Cavc'  is  fituated  on  the  Southern  decUvlty,  about  two  thirds  from  the  fum- 
mit  :  a  tr-ee  immediately  before  it  prevents  its  being  feen  from  the  bottom.  It  has 
only  one  narrow  entrance,  from  the  South,  two  feet  and  a  half  in  breadth,  fix  feet 
high,  and  of  thicknefs  exadly  equal.  This  leads  to  a  room  of  an  oval  form,  with  a 
vaulted  roof,  which  I  meafured  tv/ice,  and  found  to  be  forty-four  feet  in  length 
from  Eaft  to  Weft,  eighteen  feet  and  a  half  in  breadth,  and  ten  feet  and  a  quarter 
in  height  at  the  centre.  This  immenfe  cavity  is  dug  entirely  out  of  the  folid 
rock,  and  is  exceedingly  well  polifhed,  but  without  any  ornament.  The  fame 
ftone  extends  much  farther  than  the  excavated  part,  on  each  fide  of  it,  and  is  alto- 
gether, I  imagine,  full  a  hundred  feet  in  length.  The  inhabitants  near  know  no- 
thing of  its  hiftory  or  age,  but  I  learnt  from  the  chief  of  a  neighbouring  village, 
that  a  tradition  is  extant  of  a  Mohummedan,  named  Minha'j-u-deen,  having 
performed  his  Cheeleh^  or  forty  days  devotion,  in  this  Cavern  ;  and  that  he  was 
cotemporary  with  Mukhdoom  Sherf-u-deen,  a  venerated  Welee,  who  died  in 
Behar  in  the  590th  year  of  the  Hijrce ;  and  he  even  went  fo  far  as  to  aver  that  he 
himfelf  was  defcended  from  Mikha'j-u-deen,  and  had  records  at  Patna  of  his 
family's  genealogy  to  the  prefent  time.  What  credit  is  due  to  this  I  will  not  pre- 
tend to  fay,  but  the  room  is  certainly  now  frequented  by  Mohummedans,  and  has 
been  for  fome  time,  as  there  are  the  remains  of  an  old  mofque  clofe  before  it,  and 
within,  a  raifed  terrace,  fuch  as  the  Mohummedan  devotees  are  ufed  to  conftru£t 
for  their  religious  retirement.  There  are  two  infcriptions,  one  on  each  fide  of  the 
interior  part  of  the  entrance ;  impreffions  of  both  which  my  MoonfJiee  took  off  in 
the  courfe  of  three  days,  with  much  trouble,  and  fufficient  accuracy  to  enable  Mr. 
WiLKiNs  to  underftand  and  explain  the  whole  of  one,  though  many  Pundits,  I 
was  informed,  who  had  feen  the  original  engraving,  had  attempted  in  vain  to  de- 
cypher  it.  The  other,  which  confifts  of  one  line  only,  is  unfortunately  of  a  dif- 
ferent charader,  and  remains  ftill  unintelligible. 

The  following  letter  and  remarks,  which  Mr.  Wilkins  has  favoured  me  withy 
make  it  unneceftary  for  me  to  fay  any  thing  of  the  contents  of  the  infcription  :  I 
can  only  regret  with  him  that  the  date  is  yet  undifcovered  ;  as  what  is  now  but 
a  gratification  of  cuiiofity  might  then  have  been  a  valuable  clue  to  the  illuftration 
of  obfcurc  events  in  ancient  hiftory.  There  are,  however,  feveral  other  Caves  in 
the  adjoining  hills,  which  I  likewife  vifited,  but  had  not  time  to  take  the  infcrip- 
tions :  and  from  thefe,  I  hope,  a  date  will  be  difcovered. 

Were   any  other  teftimony  befides  the  infcription  wanted,    to  fhew  that  thefe 

Caves 
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Caves  were  religious  temples,  the  remains  of  three  defaced  Images  near  another 
which  I  vifited,  called  Curram  Chojfar^  would  be  fufEcient  proof  of  it.  A  third,  the 
name  of  which  I  could  not  learn,  has  its  entrance  very  curioufly  wrought  with 
Elephants  and  other  ornaments,  of  which,  I  hope,  in  a  ihort  time,  to  prefent  a 
Drawing  to  the  Society. 


A  LETTER  FROM  CHARLES  WILKINS,  ESQ^  TO  THE  SECRETARY. 

Dear  Sir, 

JriAVING  been  fo  fortunate  as  to  make  out  the  whole  of  the  very  curious  in- 
fcription  you  were  fo  obliging  as  to  lend  me,  I  herewith  return  it,  accompanied  by 
an  exadl  copy,  in  a  reduced  fize,  interlined  with  each  correfponding  letter  in  the 
modern  Deivnagar  character  ;  and  alfo  a  copy  of  my  tranflation,  which  is  as  literal 
as  the  idioms  would  admit  it  to  be. 

The  charadler  is  undoubtedly  the  moft  ancient  of  any  that  have  hitherto  come 
under  my  infpe£tion.  It  is  not  only  diffimilar  to  that  which  is  now  in  ufe,  but 
even  very  materially  different  from  that  we  find  in  infcriptions  of  eighteen  hundred 
years  ago.  But  though  the  writing  be  not  modern,  the  language  is  pure  Savjjkreety 
written  in  a  long  verfe,  called  Sardoold-veekreereeta,  and  confifts  of  four  paufes  of 
nineteen  fyllables  each,  in  this  form : 


U-'J-U       U      <j----^--u-I----j       rj     ~     U     -     U 


The  metre  was  no  fmall  help  in  decyphering  the  vowels. 

The  firft  lines  of  the  firft  verfe  allude  to  the  ftoiy  of  Bhuu-anee's  killing  the  evil 
fpirit  MaheeJ]:asoor,  who,  in  the  difguife  of  a  Buffalo,  as  the  name  imports,  had 
fought  with  Eendra,  and  his  celeftial  bands  for  a  hundred  years,  defeated  him,  and 
ufurped  his  throne.  The  ftory  is  to  be  found  at  large  in  a  little  book  called  Chandee. 
The  vanquifhed  fpirits,  being  banifhed  the  heavens  and  doomed  to  wander  the 
earth,  after  a  while  afTemble,  with  their  chief  Eendra  at  their  head,  and  refolve  to 
lay  their  grievances  before  Ve^'JImoo  and  Seev.     Conduced  by  Brahma^  they  repair 
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into  the  prefence  of  thofe  Deities,  who  heard  their  complaints  with  compaflion  ; 
and  their  anger  was  fo  violent  againft  MabeeJJ:asoor,  that  a  kind  of  flame  iffued  from 
their  mouths,  and  from  the  mouths  of  the  reft  of  the  principal  Gods,  of  which  was 
formed  a  Goddefs  of  inexpreffible  beauty  with  ten  arms,  and  each  hand  holding  a 
different  weapon.  This  was  a  transfiguration  of  Bhawdnes  the  confort  of  Sec'v^ 
under  which  fhe  is  generally  called  Doorgd.  She  is  fent  againft  the  ufurper.  She 
mounts  her  lion,  the  gift  of  the  mountain  Heemdldy  (fnowy),  and  attacks  the 
Monfter,  who  fhifts  his  form  repeatedly  ;  till  at  length  the  Goddefs  plaiiteth  her 
foot  upon  his  head,  and  cuts  it  off  with  a  fmgle  ftroke  of  her  fword.  Immediately 
the  upper  part  of  a  human  body  iffues  through  the  neck  of  the  headlefs  Buffalo  and 
aims  a  ftroke,  which  being  warded  off  by  the  lion  with  his  right  paw,  Doorga  puts 
an  end  to  the  combat  by  piercing  him  through  the  heart  with  a  fpear.  I  have  in 
my  poffeffion  a  ftatue  of  the  Goddefs  with  one  foot  on  her  lion,  and  the  other  on 
the  monfter,  in  the  attituche  here  laftly  defcribed. 

The  want  of  a  date  difappointed  my  expeftations.  I  had  fome  hopes  that  it  was 
contained  in  the  fmgle  line,  which  you  informed  me  was  taken  from  another  part 
of  the  Ca'ue ;  but  although  I  have  not  yet  fucceeded  in  making  out  the  whole,  I 
have  difcovered  enough  to  convince  me  that  it  contains  nothing  but  an  invocation. 
If  you  fhould  be  fo  fortunate  as  to  obtain  corred  copies  of  the  reft  of  the  infcriptions, 
that  are  to  be  found  in  the  Caves  of  thofe  mountains,  I  make  no  doubt,  but  that  we 
(hall  meet  with  fome  circumftance  or  other,  that  will  guide  us  to  a  difcovery  of  their 
antiquity. 

I  have  the  pleafure  to  fubfcribe  myfelf, 
Dear  Sir, 

Your  very  fmcere  friend, 

And  obedient  humble  Servant, 

CHARLES  WILKINS. 
Cakutta,  I'jth  March ^  1785- 
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VV  HEN  the  foot  of  the  Goddefs  (i)  was,  with  its  tinkling  ornaments,  planted 
upon  the  head  of  Mahejhdsbor  (2),  all  the  bloom  of  the  new-blown  flower  of  the 
fountain  (  )  was  difperfed,  with  difgrace,  by  its  fuperior  beauty.  May  that  foot, 
radiant  with  a  fringe  of  refulgent  beams  ilTuing  from  its  pure  bright  nails,  endue 
you  with  a  fteady  and  an  unexampled  devotion,  offered  up  with  fruits,  and  fhew 
you  the  way  to  dignity  and  wealth  ! 

The  illuftrious  Yagnd  Varma,  was  a  Prince  whofe  greatnefs  confifted  in  free- 
will offerings.  His  reputation  was  as  unfullied  as  the  Moon.  He  was  renowned 
amongft  the  Martial  Tribes  ;  and,  although  he  was,  by  defcent,  by  wifdom,  courage, 
charity  and  other  qualities,  the  fore-leader  of  the  royal  line ;  yet,  from  the  natural 
humility  of  his  temper,  he  diflurbed  not  the  powerful  ocean. 

His  aufpicious  fon,  Sdrdoo'd  Vdrma,  a  Prince  whofe  magnificence  flowed,  as  it 
were,  from  the  tree  of  imagination  (4),  difplayed  the  enfign  of  royalty  in  facrifices, 
and  the  world  was  fubdued  by  his  infinite  renown.  He  gratified  the  hopes  of  re- 
lations, friends  and  dependants ;  and  honour  was  achieved  from  the  deed  of 
death  (5)  near  the  uprifing  ocean. 

By  his  pious  fon,  called  Andnta  Vdrmd  becaufe  of  his  infinite  renown,  the  holy 
abode  of  us  contemplative  men,  who  are  always  fludious  for  his  good  and  employ- 
ed in  his  fervice,  hath  been  increafed  and  rendered  famous  as  long  as  the  earth, 
the  fun  and  moon,  and  flarry  heaven,  fhall  endure  ;  and  Kdtydyanee  (6)  having 
taken  fandluary,  and  being  placed,  in  this  cavern  of  the  wonderful  Veendyd  (7) 
mountains. 

The  holy  Prince  gave  unto  Bhawanee^  in  perpetuity,   the  village 

(8)   and  its  hilly  lands,  by  whofe  lofty  mountain-tops  the  funny  beams  are  cafl  in 
Ihade ;  its    filth   and  impurities   are  wafhed   away   by  the  precious   flores   of  the 

( 1 )  Bhaivanee  the  wife  of  Seev, 

(2)  The  name  of  an  evil  fpirit. 

(3)  Epithet  of  the  lotus. 

(4)  In  the  original  Kaipa-taroo,  a  fabulous  tree  which  yielded  every  thing  that  was  demanded. 

(5)  He  was  probably  carried  to    Ganga-Sagar  to  die. 

(6)  One  of  the  names  of  Doorga  or  Boivcii,ee. 

(7)  The  name  of  the  chain  of  mountains  which  commences  at  Chunar. 

(o)  The  name,  which  confifted  of  two  long  fyllables,  is  wanting  in  the  original. 

Mdhdndda 
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Mahanada  (i),   and  it  Is  refrelhed  by  the  breezes  from  the  waving  Freeyangoos  (2) 
and  Bdkooids  (3)  of  its  groves. 


XI. 

TRANSLATION   OF   A   SANSCRIT  INSCRIPTION,   COPIED  FROM   A 
STONE  AT  b66D-DHA-GAYA,  BY  MR.  WILMOT,  1785. 

Tranjlated  hy  Charles  Wilkins,  Efq. 

J.N  the  mldft  of  a  wild  and  dreadful  fbreft,  flourifhlng  with  trees  of  fweet-fcented 
flowers,  and  abounding  in  fruits  and  roots ;  infeiled  with  Lions  and  Tigers ;  defli- 
tute  of  human  Society,  and  frequented  by  the  Moonees^  refided  BooJ-dha,  the  Author 
of  Happinefs,  and  a  portion  of  Narayan.  This  Deity  Hdree,  who  is  the  Lord 
Hdreefa,  the  pofTefTor  of  all,  appeared  in  this  ocean  of  natural  Beings  at  the  clofe  of 
the  Devapdrd,  and  beginning  of  the  Kdlee  Toog :  he  who  is  omniprefent  and  ever- 
laftingly  to  be  contemplated,  the  Supreme  Being,  the  Eternal  One,  the  Divinity 
worthy  to  be  adored  by  the  moll  praife-worthy  of  mankind,  appeared  here  with  a 
portion  of  his  divine  nature. 

Once  upon  a  time  the  illuftrious  Amard^  renowned  amongft  men,  coming  here, 
difcovered  the  place  of  the  Supreme  Being,  Bood-dha^'m  the  great  foreft.  The  wife 
y^wirzrrt  endeavoured  to  render  the  God  Bood-dhd  propitious  by  fuperior  fervice  ;  and 
he  remained  in  the  foreft  for  the  fpace  of  twelve  years,  feeding  upon  roots  and  fruits, 
and  fleeping  upon  the  bare  earth  ;  and  he  performed  the  vow  of  a  Moofiee,  and  was 
without  tranfgreflion.  He  performed  ads  of  fevere  mortification,  for  he  was  a  man  of 
infinite  reiblution,  with  a  compaflionate  heart.  One  night  he  had  a  vifion  and  heard 
a  voice  faying:     "Name  whatever  boon  thou  wanteft."     Amard  Deva^    having 


(0  Probably  the  river  called  the  Mahonah  in  Rennel's  Map  of  South  Bahar. 
(2)  Probably  the  Champa. 
■(3)  Moulfene. 
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heard  this,  was  aftonifhed,  and  with  due  reverence  replied,  *'  Firft,  give  me  a  vifi- 
*'  tation,  and  then  grant  me  fuch  a  boon."  He  had  another  dream  in  the  night, 
and  the  voice  faid  :  "  How  can  there  be  an  apparition  in  the  Kcilec  Toog  ?  the 
"  fame  reward  may  be  obtained  from  the  fight  of  an  image,  or  from  the  worlhip  of 
"  an  image,  as  may  be  derived  from  the  immediate  vifitation  of  a  deity."  Having 
heard  this  he  caufed  an  image  of  the  Supreme  Spirit  Bood-dha  to  be  made,  and  he 
worfhipped  it,  according  to  the  law,  with  perfumes,  incenfes,  and  the  like  ;  and  he 
thus  glorified  the  name  of  that  Supreme  Being,  the  incarnation  of  a  portion  of 
Veejhnoo  -,  "  Reverence  be  unto  thee  in  the  form  of  Bood-dha  !  Reverence  be  unto 
*'  the  Lord  of  the  Earth  !  Reverence  be  unto  thee,  an  incarnation  of  the  Deity  and 
**  the  Eternal  One  !  Reverence  be  unto  thee,  O  God,  in  the  form  of  the  God 
♦*  of  Mercy  ; — the  difpeller  of  pain  and  trouble,  the  Lord  of  all  things,  the  Deity 
'*  who  overcometh  the  fms  of  the  Kdlee  Toog,  the  Guardian  of  the  Univerfe,  the 
*'  Emblem  of  Mercy  towards  thofe  who  ferve  thee — dm  !  the  pofleiTor  of  all  things 
♦'  in  vital  form  !  Thou  art  Brdhmd^  Veejhnoo,  and  Mahefa  !  Thou  art  Lord  of  the 
*'  Univerfe !  Thou  art,  under  the  proper  form  of  all  things  moveable  and  immove- 
••  able,  the  pofTeflbr  of  the  whole !  and  thus  I  adore  thee.  Reverence  be  unto  the 
**  beftower  of  falvation,  and  R.fieekeja^  the  ruler  of  the  faculties  !  Reverence  be 
*'  unto  thee  fKefavdJ,  the  deflroyer  of  the  evil  fplrit  Kefee  !  O  Damorddrd,  fhew 
"  me  favour !  Thou  art  he  who  refteth  upon  the  face  of  the  milky  ocean,  and  who 
"  lyeth  upon  the  ferpent  Sefd,  Thou  art  Treeviekramd  (who  at  three  ilrides  encom- 
"  pafled  the  Earth!)  I  adore  thee,  who  art  celebrated  by  a  thoufand  names,  and 
"  under  various  forms  in  the  (hape  of  Bood-dha  the  God  of  Mercy  !  Be  propitious, 
"  O  moft  high  God  !" 

Having  thus  worfhipped  the  guardian  of  mankind,  he  became  like  one  of  the 
juft.  He  joyfully  caufed  a  holy  temple  to  be  built  of  a  wonderful  conftrudlon,  and 
therein  were  fet  up  the  divine  foot  of  Veejlmoo  for  ever  purifier  of  the  fins  of  man- 
kind, the  images  of  the  Pandoos  and  of  the  defcents  of  Veefinoo^  and  in  like  manner 
of  Brahma^  and  the  reft  of  the  divinities. 

This  place  is  renowned  ;  and  it  is  celebrated  by  the  name  of  Bood-dha-Gdyd.  The 
forefathers  of  him  who  fhall  perform  the  ceremony  of  the  Sradha  at  this  place  fhall 
obtain  falvation.  The  great  virtue  of  the  Sradha  performed  here,  is  to  be  found 
in  the  book  called  Vdyoo-foordr.d ;  an  epitome  of  which  hath  by  me  been  engraved 
upon  ftone. 

Vcekrdmadeetyd  was  certainly  a  king  renowned  in  the  world.     So  in  his  court 

there 
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there  were  nine  learned  men,  celebrated  under  the  epithet  of  the  Ndvd-ratnanee  or 
nine  jewels  ;  one  of  whom  was  Amdrd  Dha,  who  was  the  King's  Chief  Counfellor, 
a  man  of  great  genius  and  profound  learning,  and  the  greateft  favourite  of  his 
prince.  He,  it  certainly  was,  who  built  the  holy  temple  which  deftroyeth  fin,  in 
a  place  in  Jamboockveep,  where,  the  mind  being  fteady,  it  obtains  its  wifhes,  and  in 
a  place  where  it  may  obtain  falvation,  reputation,  and  enjoyment,  even  in  the 
country  of  Bharatd^  and  the  province  of  Keekdtd,  where  the  place  of  Bood-dhd, 
purifyer  of  the  fmful,  is  renowned.  A  crime  of  an  hundred  fold  fhall  undoubtedly 
be  expiated  from  a  fight  thereof,  of  a  thoufand  fold  from  a  touch  thereof,  and 
of  a  hundred  thoufand  fold  from  worfhipping  thereof.  But  where  is  the  ufe  of 
faying  fo  much  of  the  great  virtues  of  this  place  ?  even  the  hofts  of  heaven  worfhip 
with  joyful  fervice  both  day  and  night. 

That  it  may  be  known  to  learned  men,  that  he  "verily  erefted  the  houfe  of  Bood- 
dhd^  I  have  recorded,  upon  a  ftone,  the  authority  of  the  place,  as  a  felf-evident  teftl- 
mony,  on  Friday,  the  fourth  day  of  the  new  moon  in  the  month  of  Madhoo^  when 
in  the  feventh  or  manfion  of  Gdnijd^  and  in  the  year  of  the  lira  of  Veekrdmadeeiya 

lOOC. 


XII. 
TO 

Secretary  to  the  Asiatick  Society. 

Sir, 

JJEFORE  I  left  Calcutta^  a  gentleman,  with  whom  I  chanced  to  be  difcourfing  of 
that  fe£l  of  people  who  are  diftinguifhed  from  the  worlhippers  of  Brdhm  and  the 
followers  of  Mahommed  by  the  appellation  Seek^  informed  me  that  there  was  a 
confiderable  number  of  them  fettled  in  the  city  of  Patna^  where  they  had  a  college 
for  teaching  the  tenets  of  their  philofophy.  As  Patna  was  in  my  way  to  Panaris, 
I  no  fooner  arrived  there  than  I  inquired  after  the  college,  and  I  was  prefently  con- 
duded  to  it ;  and  I  now  requeft  you  will  pleafe  to  lay  before  the  Society,  the  few 
obfervations  and  inquiries  which  a  fingle  vifit  of  about  two  hours  would  admit  of 
my  making.     If,  fuch  as  they  are,  they  fhould  hereafter  be  found  ufeful  either  as  a 
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clue  to  guide  another  in  his  refearches  in  the  fame  path,  or  to  add  to  fome  future 
acc'bunt  to  render  it  more  complete,  my  end  in  troubhng  you  to  lay  it  before  the 
Society  is  fully  anfwei"ed. 

I  have  the  honour  to  fubfcribe  myfelf. 
Sir, 

Your  moll  obedient  humble  Servant, 
Banaris,  ift  March,  178 1.  CHARLES  WILKINS. 


I  FOUND  the  college  of  the  Seeks,  fituated  in  one  of  the  narrow  ftreets  of  Patna, 
at  no  very  confiderable  diftance  from  the  Cuftom-houfe.  I  was  permitted  to  enter 
the  outward  gate,  but,  as  foon  as  1  came  to  the  fteps  which  led  up  into  the  chapel, 
or  public k  hall,  I  was  civilly  accofted  by  two  of  the  fociety.  I  afked  them  if  I 
might  afcend  into  the  hall :  They  faid  it  was  a  place  of  worfhip  open  to  me  and  to 
all  men  ;  but,  at  the  fame  time,  intimated  that  I  muft  take  off  my  fhoes.  As  I  con- 
fider  this  ceremony  in  the  fame  light  as  uncovering  my  head  upon  entering  any  of 
our  temples  dedicated  to  the  Deity,  I  did  not  hefitate  to  comply,  and  I  was  then 
politely  conduced  into  the  hall,  and  feated  upon  a  carpet,  in  the  midil  of  the  ai^ 
fembly,  which  was  fo  numerous  as  almoft  to  fill  the  room.  The  whole  building 
forms  a  fquare  of  about  forty  feet,  raifed  from  the  ground  about  fix  or  eight  fteps. 
The  hall  is  in  the  center,  divided  from  four  other  apartments  by  wooden  arches, 
upon  pillars  of  the  fame  materials,  all  neatly  carved.  This  room  is  rather  longer 
than  it  is  broad.  The  floor  was  covered  with  a  neat  carpet,  and  furnifhed  with  fix 
or  feven  low  defks,  on  which  ftood  as  many  of  the  books  of  their  law ;  and  the 
walls,  above  the  arches,  were  hung  with  European  looking  glaffes  in  gold  frames, 
and  pidlures  oi  Muffhlinan  princes,  and  Hindoo  deities.  A  little  room,  which,  as  you 
enter,  is  fituated  at  the  left  hand  end  of  the  hall,  is  the  chancel,  and  is  furniftied 
with  an  altar  covered  with  a  cloth  of  gold,  upon  which  was  laid  a  round  black 
fhield  over  a  long  broad-fword,  and,  on  either  fide,  a  chonvry  of  peacocks'  feathers, 
mounted  in  a  filver  handle.  The  altar  was  raifed  a  little  above  the  ground,  in  a 
declining  pofition.  Before  it  ftood  a  low  kind  of  throne  plated  with  filver ;  but 
rather  too  fmall  to  be  ufeful ;  about  it  were  feveral  filver  flower  pots  and  rofe  water 
bottles,  and  on  the  left  hand  ftood  three  fmall  urns  VN'hich  appeared  to  be  copper, 
furniftied  with,  notches  to  receive  the  donations  of  the  charitable.  There  ftood  alfo 
near  the  altar,  on  a  low  deik,  a  great  book  of  a  folio  lize,  from  which  fonie  por- 
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(ions  are  daily  read  In  their  divine   fervice.     It  was   covered   over  with  a  blue- 
mantle,  on  which  were  printed,  in  filver  letters,  fome  feledl  paflages  of  their  law. 

After  I  had  had  a  long  converfation  with  tw^o  of  the  congregation,  who  had 
politely  feated  themfelves,  on  each  fide  of  me,  on  the  carpet,  and  whom  I  found 
very  intelligent,  notice  was  given,  that  it  was  noon  and  the  hour  of  divine  fervice. 
The  congregation  arranged  themfelves  upon  the  carpet,  on  each  fide  of  the  hall,  fo 
as  to  leave  a  fpace  before  the  altar  from  end  to  end.  The  great  book,  defk,  and 
all,  was  brought,  with  fome  little  ceremony,  from  the  altar,  and  placed  at  the  oppo- 
fite  extremity  of  the  hall.  An  old  man,  wath  a  reverend  filver  beard,  kneeled 
down  before  the  defk  with  his  face  towards  the  altar  ;  and  on  one  fide  of  him  fat 
a  man  with  a  fmall  drum,  and  two  or  three  with  cymbals.  The  book  was  now 
opened,  and  the  old  man  began  to  chant  to  the  time  of  the  drum  and  the  cymbals ; 
and,  at  the  conclufion  of  every  verfe,  moft  of  the  congregation  joined  chorus  in  a 
refponfe,  with  countenances  exhibiting  great  marks  of  joy.  Their  tones  were  by 
no  means  harfh  ;  the  time  was  quick  ;  and  I  learnt  that  the  fubjeft  was  a  hymn  in 
praife  of  the  Unity,  the  Omniprefence,  and  the  Omnipotence,  of  the  Deity.  I  was 
fingularly  delighted  with  the  geftures  of  the  old  man :  I  never  faw  a  countenance 
fo  expreffive  of  infelt  joy,  whilft  he  turned  about  from  one  to  another,  as  it  were, 
befpeaking  their  affents  to  thofe  truths  which  his  very  foul  feemed  to  be  engaged  in 
chanting  forth.  The  hymn  being  concluded,  which  confifted  of  about  twenty 
verfes,  the  whole  congregation  got  up  and  prefented  their  faces  with  joined  hands 
towards  the  altar,  in  the  attitude  of  prayer.  A  young  man  now  flood  forth  ;  and, 
with  a  loud  voice  and  diftind:  accent,  folemnly  pronounced  a  long  prayer  or  kind  of 
liturgy,  at  certain  periods  of  which  all  the  people  joined  in  a  general  refponfe,  fay- 
ing Wei  Gooroo  !  They  prayed  againfl  temptation  ;  for  grace  to  do  good  ;  for  the 
general  good  of  mankind  ;  and  a  particular  blefling  to  the  Seeks  :  and  for  the  fafety 
of  thofe  who  at  that  time  were  on  their  travels.  This  prayer  was  followed  by  a 
fhort  blefling  from  the  old  man,  and  an  invitation  to  the  aflembly  to  partake  of  a 
friendly  feaft.  The  book  was  then  clofed  and  reftored  to  its  place  at  the  altar,  and 
the  people  being  feated  as  before,  two  men  entered  bearing  a  large  iron  caldron, 
called  a  ciirray,  juft  taken  from  the  fire,  and  placed  it  in  the  center  of  the  hall  upon 
a  low  ftool.  Thefe  were  followed  by  others  with  five  or  fix  diflies,  ffMiie  of  which 
were  of  filver,  and  a  large  pile  of  leaves  fewed  together  with  fibres  in  the  form  of 
plates.  One  of  thefe  plates  was  given  to  each  of  the  company  without  diftindtion, 
and  the  difhes  being  filled  from  the  caldrouj  their  contents  were  ferved  out  till  every 

one 
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one  had  got  his  fhare  t  myfclf  was  not  forgotten;  and,  as  I  was  refolved  not  to 
give  them  the  Imalleft  occafion  for  offence,  I  ate  up  my  portion.  It  was  a  kind  of 
fweetmeat,  of  the  conliftence  of  foft  brown  fugar,  compofed  of  flour  and  fugar 
mixed  up  with  clarified  butter,  which  is  called  Ghee.  Had  not  the  Ghee  been 
rancid  I  fhould  have  relilhed  it  better.  We  were  next  ferved  with  a  few  fugar 
plums  ;  and  here  ended  the  feaft  and  the  ceremonies  of  the  day.  They  told  me  the 
religious  part  of  the  ceremony  was  daily  repeated  five  times.  I  now  took  my  leave, 
inviting  fome  of  the  principal  men  amongft  them,  who  were  about  to  return  to 
their  own  country  through  Banaris^  to  pay  me  a  vifit. 

In  the  courfe  of  the  converfation  I  was  engaged  in  with  the  two  Seeks  before  the 
fervice,  I  v^as  able  to  gather  the  following  circumflances.  That  the  founder  of  their 
faith  was  called  Naneek  Sab,  who  flourifhed  about  four  hundred  years  ago  at 
Punjab,  and  v.'ho,  before  his  apoftafy,  was  a  Hindoo  of  the  KJhetry,  or  military 
tribe ;  and  that  his  body  difappeared  as  the  Hindoos  and  the  Mujfulmans  were  dif- 
puting  for  it ;  for  upon  their  removing  the  cloth  which  covered  it,  it  was  gone. 
That  he  left  behind  him  a  book,  compofed  by  himfelf,  in  verfe  and  the  language  of 
Punjab,  but  a  character  partly  of  his  own  invention  ;  which  teaches  the  do£trines  of 
the  faith  he  had  eftablilhed.  That  they  call  this  charadler,  in  honour  of  their 
founder,  Gooroo-Mookhee :  from  the  mouth  of  the  preceptor  ;  that  this  book,  of  which 
that  ftaading  near  the  altar,  and  feveral  others  in  the  hall,  were  copies,  teaches  that 
there  is  but  one  God,  omnipotent  and  omniprefent  ;  filling  all  fpace,  and  pervading 
all  matter ;  and  that  he  is  to  be  worfliipped  and  invoked.  That  there  will  be  a  day 
of  retribution,  when  virtue  will  be  rewai'ded  and  vice  punifhed  (I  forgot  to  afk  in 
what  manner)  ;  that  it  not  only  commands  univerfal  toleration,  but  forbids  difputes 
with  thofe  of  another  perluafion.  That  it  forbids  murder,  theft,  and  fuch  other 
deeds  as  are,  by  the  majority  of  mankind,  efteemed  crimes  againft  fociety  ;  and  in- 
culcates the  practice  of  all  the  virtues,  but  particularly  an  univerfal  philanthropy, 
and  a  general  hofpitality  to  ftrangers  and  travellers.  This  is  all  my  Ihort  vilit 
would  permit  me.  to  learn  of  this  book.  It  is  a  folio  volume,  containing  about 
four  or  five  hundred  pages. 

They  told  me  further,  that  fome  years  after  this  book  of  Naneek  Sab  had 
been  promulgated,  another  made  its  appearance,  now  held  in  almoft  as  much 
efteem  as  the  former.  The  name  of  the  author  has  efcaped  my  memory ;  but 
they  favoured  me  with  an  exti^adt  from  the  book  itfelf  in  praife  of  the  Deity. 
The  pafTage  had  ftruck  my  ear  on  my  hrft  entering  the  hall,  when  the  ffudents 

were 
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were  all  engaged  in  reading.  From  the  fimilarity  of  the  language  to  the  Hindoovee, 
and  many  Shanfcrit  words,  I  was  able  to  underftand  a  good  deal  of  it,  and  I  hope, 
at  fome  future  period,  to  have  the  honour  of  laying  a  tranflation  of  it  before  the 
Society.  They  told  me  I  might  have  copies  of  both  their  books,  if  I  would  be  at 
the  expence  of  tranfcribing  them. 

I  next  inquired  why  they  were  called  Seeks,  and  they  told  me  it  was  a  word 
borrowed  from  one  of  the  commandments  of  their  founder,  which  fignifies  "  Learn 
**  thou ;"  and  that  it  was  adopted  to  diftinguifh,  the  fed:  foon  after  he  difappeared. 
The  word,  as  is  well  known,  has  the  fame  import  in  the  Hindoovee. 

I  afked  them  what  were  the  ceremonies  ufed  in  admitting  a  profelyte.  A  perfon 
having  fhewn  a  fincere  inclination  to  renounce  his  former  opinions,  to  any  five  or 
more  Seeks  afTembled  together,  in  any  place,  as  well  on  the  highway  as  in  a  houfe 
of  worfhip,  they  fend  to  the  firft  fhop  where  fweetmeats  are  fold,  and  procure  a 
fmall  quantity  of  a  particular  fort,  which  is  very  common,  and  as  I  recoUedt,  they 
call  Batafdy  and  having  diluted  it  in  pure  water,  they  fprinkle  fome  of  it  on  the 
body,  and  into  the  eyes  of  the  convert,  whilft  one  of  the  beft  inftrudled  repeats  to 
him,  in  any  language  with  which  he  is  converfant,  the  chief  canons  of  their  faith, 
exacting  from  him  a  folemn  promife  to  abide  by  them  the  reft  of  his  life.  T  his  is 
the  whole  of  the  ceremony.  The  new  convert  may  then  choofe  a  Gooroo,  or  pre- 
ceptor, to  teach  him  the  language  of  their  fcriptures,  who  firft  gives  him  the  alpha- 
bet to  learn,  and  fo  leads  him  on,  by  flow  degrees,  until  he  wants  no  further  in- 
ftrudion.  They  offered  to  admit  me  into  their  fociety  ;  but  I  declined  the  honour ; 
contenting  myfelf  with  the  alphabet  which  they  told  me  to  guard  as  the  apple  of 
my  eye,  as  it  was  a  facred  chara£ler.  I  find  it  diff*ers  but  little  from  the  Dewnagur  : 
the  number,  order,  and  powers,  of  the  letters  are  exa£tly  the  fame.  The  language 
itfelf  is  a  mixture  of  Perfuin,  Arabick,  and  fome  Shanfcrit,  grafted  upon  the  pro- 
vincial dialed  of  Punjab,  which  is  a  kind  of  Hindoovee,  or,  as  it  is  vulgarly  called  by 
us,  Moors. 
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XIII. 

AN  EXTRACT  OF  A  LETTER  FROM  FRANCIS  FOWKE,   ESQ^ 
TO  THE  PRESIDENT. 

J.  HE  drawings  of  Jeewun  Shah  and  the  Been,  will  be  difpatched  in  a  fmall 
boat  to-morrow.  You  wifhed  to  have  had  the  two  attendant  muficians  in  the 
fame  drawing  with  Jeewun  Shah  ;  but  the  draftfman  was  not  equal  to  the  per- 
fpeQ:ive  of  this  :  he  would  have  run  all  the  figures  one  into  the  other  :  and  as  he  has 
fucceeded  tolerably  well  with  the  principal  figures,  I  thought  it  was  better  to  be 
fure  of  that,  elpecially  as  the  dther  figures  can  eafily  be  added  by  an  European  artift. 
I  have  a  double  pleafure  in  fending  you  the  enclofed  account  of  the  Been.  In 
obliging  you  I  look  forward  to  the  inftruftive  amufement  I  fhall  fhare  with  the  pub- 
lick  at  large  in  the  refult  of  your  refearch.es  into  this  {uh]tQi  oi  Indian  mufick;  and 
I  am  exceedingly  happy  by  furnifhing  you  with  fa£ls,  highly  neceifary  indeed,  but 
the  mere  work  of  care  and  obfervation,  to  give  you  greater  leifure  for  the  contempla- 
tion of  the  whole.  You  may  abfolutely  depend  upon  the  accuracy  of  all  that  I  have 
faid  refpe£ting  the  conftruftion  and  fcale  of  this  inftrument.  It  has  all  been  done  by 
meafurement :  and  with  regard  to  the  intervals  I  would  not  depend  upon  my  ear, 
but  had  the  Been  tuned  to  the  harpfichord,  and  compared  the  inflruments  carefully 
note  by  note  more  than  once.  What  I  myfelf  am  aware  of,  will  certainly  not  efcape 
your  penetration,  that  there  may  be  a  little  of  the  bias  of  hypothefis,  or  an  opinion 
pretty  ftrongly  eftablifhed  in  what  I  have  faid  of  the  confined  modulation  of  the  In- 
dian mufick.  But  it  is  eafy  to  feparate  my  experiments  and  conjedlures,  and  my 
prejudices  cannot  miflead  you,  though  they  may  poflibly  fuggeft  an  ufeful  hint,  as 
half  errors  often  do. 

THE  Been  is  a  fretted  inftrument  of  the  guitar  kind.  The  finger-board  is  2i|ths 
inches  long.  A  little  beyond  each  end  of  the  finger-board  are  two  large  gourds, 
and  beyond  thefe  are  the  pegs  and  tail-piece  which  hold  the  wires.  The  whole 
length  of  the  inftrument  is  three  feet  feven  inches.  The  firft  gourd  is  fixed  at  ten 
inches  from  the  top,  and  the  fecond  at  about  two  feet  ii^.  The  goui'ds  are  very- 
large,  about  fourteen  inches  diameter,  and  have  a  round  piece  cut  out  of  the  bottom 
about  five  inches  in  diameter.     The  finger-board  is  about  two  inches  wide.     The 
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wires  are  feven  in  number,  and  connfl;  of  two  fteel  ones  very  clofe  together  in  the 
right  iide,  four  brafs  ones  on  the  finger-board,  and  one  brafs  one  on  the  left  fide. 
They  ire  tuned  in  the  following  manner. 


-3      R  -3 


Sfct 


g 


J3. 


^'^ 


^ 


The  great  fmgularity  of  this  inftrument  is  the  height  of  the  frets  ;  that  neareft 
the  nut  is  one  inch  l,  and  that  at  the  other  extremity  about  Iths  of  an  inch,  and 
tlie  decreafe  is  pretty  gradual.  By  this  means  the  finger  never  touches  the  finger- 
board itlelf  The  frets  are  fixed  on  with  wax  by  the  performer  himfelf,  which  he 
does  entirely  by  ear.  This  M^as  afferted  by  Pear  Cawn,  the  brother  of  Jeewun 
Shah,  who  was  ill  at  the  time,  but  Pear  Cawn  is  a  performer  very  little,  if  at 
all,  inferiour  to  Jeewun  Shah.  The  frets  of  Pear  Cawn's  inftrument  were  to- 
lerably exad  ;  any  little  difference  is  eafily  corredled  by  the  preffure  of  the  finger : 
indeed,  the  performers  are  fond,  on  any  note  that  is  at  all  long,  of  preffing  the  ftring 
very  hard,  and  letting  it  return  immediately  to  its  natural  tenfion,  which  produces  a 
found  lomething  like  the  clofe  fhake  on  the  violin,  but  not  with  fo  agreeable  an  ef- 
fed:,  for  it  appears  fometimes  to  alter  the  found  half  a  tone. 

The  frets  are  nineteen  in  number.  The  notes  that  they  give  will  appear  on  the 
following  fcale.  I  have  added  below  the  names  which  the  performer  himfelf  gives 
to  the  notes  in  his  own  language.  It  is  very  obfervable,  that  the  femitones  change 
their  names  on  the  fame  fcmitone  as  in  the  Europem  fcale. 
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On  the  wires  R  and  S,  which  are  thofe  principally  ufed,  there  is  an  extent  of  two 
o£laves,  a  whole  note  with  all  the  half  notes,  complete  in  the  firft  odlave,  but 
the  g  ^  and  b  \j  wanting  in  the  fecond.  The  performer's  apology  for  this  was  that 
he  could  eaiily  get  thofe  notes  by  preffing  the  firing  a  little  hard  upon  the  frets  f  ^ 
and  a  tf,  which  is  very  true  from  the  height  of  the  frets,  but  he  alTerted  that  this 
was  no  defe(£t  in  his  particular  inftrument  but  that  all  Beens  were  made  fo.  The 
wires  TU  are  feldom  ufed  except  open. 

The  Been  is  held  over  the  left  fhoulder,  the  upper  gourd  refting  on  that  fhoulder, 
and  the  lower  one  on  the  right  knee. 

The  frets  are  ftopped  with  the  left  hand,  the  firft  and  fecond  fingers  are  princi- 
pally ufed.  The  little  finger  of  the  hand  is  fometimes  ufed  to  ftrike  the  ncte  V. 
The  third  finger  is  feldom  ufed,  the  hand  fhifting  up  and  down  the  finger  board 
with  great  rapidity.  The  fingers  of  the  right  hand  are  ufed  to  ftrike  the  ftrings 
of  this  hand,  the  third  finger  is  never  ufed.  The  two  firft  fingers  ftrike  the  wires 
on  the  finger-board,  and  the  little  finger  ftrikes  the  two  wares.  The  two  firft  fin- 
gers of  this  hand  are  defended  bv  a  piece  of  wire  put  on  the  tops  of  them  in  the 
manner  of  a  thimble,  when  the  performer  plays  ftrong  this  caufes  a  very  jarring  dil- 
agreeable  found,  whereas  when  he  plays  foftly  the  tone  of  the  inftrument  ii  re- 
mairkably  pleafing. 

The  ftyle  of  mufickon  this  inftrument  is  in  general  that  of  great  execution  I  could 
hardly  ever  dilcover  any  regular  air  or  fubjedt.   The  mulick  feems  to  conlift  ot  a 

number 
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number  of  detached  paflages,  fome  very  regular  in  their  afcent  and  defcent,  and 
thofe  that  are  played  foftly  are  moft  of  them  both  uncommon  and  pleafmg. 

The  open  wires  are  ftruck  from  time  to  time  in  a  manner  that,  I  think,  prepares 
the  ear  for  a  chano-e  of  modulation  to  which  the  uncommonly  full  and  fine  tones  of 
thefe  notes  greatly  contribute  ;  but  the  ear  is  I  think  always  difappointed  :  and,  if 
there  is  ever  any  tranfition  from  the  principal  key,  I  am  inclined  to  think  it  is  very 
fhort.  Were  there  any  other  circumftances  refpecSing  the  Indian  mufick,  which  led 
to  fuppofe  that  it  has  at  fome  period  been  much  fuperiour  to  the  prefent  pradice, 
the  ftyle,  fcale,  and  antiquity  of  this  inftrument,  would  I  think  greatly  confirm 
the  fuppofition. 


XIV. 

A  DESCRIPTION  OF  THE  MAHWAH  TREE. 

By  Lieutenant  Charles  Hamilton. 

J.  HERE  is  a  very  curious  and  ufeful  tree  called  by  the  Natives  of  Bahar^  and  the 
neighbouring  countries,  the  Mcihwah  or  Mciwee  ;  its  name,  as  written  by  them,  being 
w ;  but  the  Sanfcrit  name  is  Madhiica  or  Madbudruma. 

It  is  of  the  clafs  of  the  Polyandria  monogynia,  of  Linn:5us,  but  of  a  genus  not 
defcribed  by  him. 

The  Calix  is  monophyllous,  quadrifid,  half  divided,  and  imbricated  in  its  di- 
vided part ;  the  two  oppofite  and  outer  covering,  in  part,  the  two  oppofite  and 
inner  parts. 

The  Corolla  is  monopetalous,  having  an  inflated  tube  for  its  lower  part,  of  near 
an  inch  long,  thick,  flefhy,  and  of  a  cream  colour  :  from  this  arlfe  nine  fmall  leaves, 
as  it  were,  like  petals  from  a  Calyx,  that  are  imbricated  and  twifted,  one  over  the 
other,  from  right  to  left,  clafping  the  lower  part  of  the  ftyle  in  a  point ;  by  which 
they  fcem  to  ferve,  in  ibme  relpeft,  like  a  forceps,  to  detach  the  whole  Corolla  at  the 
fca'rn  of  its  dropping. 

There  are  no  filaments  ;  but  the  Anthert^,  which  are  in  number  moft  commoilly 
twenty-fix,  long,  fcabrous,  and  fpear-headed,  are  inferted  in  rows,  on  the  infide 
and  upper  part  of  the  tube  of  the  Corolla. 

The 
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The  ftyle  Is  long,  round,  and  tapering,  and  proje£ls  about  an  inch  beyond  the 
Ccroll.i ;  it  is  fucceeded  by  a  drupe,  with  a  thick  pericarpium  bllocular,  containing 
two  feeds  or  kernels  covered  with  a  dark  brown  fkin  :  there  are  often,  however, 
three  of  thefe,  in  three  feparate  divlfions. 

The  flowers  rife  in  bunches,  from  the  extremities  of  the  fmaller  branches  :  and 
have  each  a  pedicle  of  about  an  inch  and  a  half  long  :  thefe  are  moftly  turned  down- 
wards, whence  the  Corollas  more  ealily  drop  off. 

The  tree,  when  full  grown,  is  about  the  fize  of  a  common  Mafig^-tree^  with  a 
bufhy  head  and  oval  leaves,  a  little  pointed  ;  its  roots  fpreading  horizontally,  are 
funk  but  little  in  the  earth  :  the  trunk,  which  is  often  of  a  conliderable  thicknefs, 
rifes  feldom  to  any  great  height,  without  giving  off  branches ;  it  is,  however,  not 
uncommon,  to  fee  it  fhoot  up  clear  to  the  length  of  eight  or  ten  feet :  the  wood  it- 
felf  is  moderately  hard,  fine  grained,  and  of  a  reddifh  colour. 

By  incifion,  the  tree  affords  a  refmous  Gum^  from  the  bark. 

T  he  flowers  are  of  a  nature  very  extraordinary,  differing  effentially  from  thofe 
of  any  other  plant  with  which  I  am  acquainted,  as  they  have  not  in  any  refpeil, 
the  ufual  appearance  of  fuch,  but  rather  refemble  berries,  and  I,  like  many  others, 
had  long  conceived  them  to  be  (he.  fruit  of  the  Mahwah  ;  the  tree  drops  its  leaves  in 
the  month  of  February,  and  early  in  March  thefe  flowers  begin  to  come  out  in  clufters 
of  thirty,  forty,  or  fifty,  from  the  extremity  of  every  fmall  branch;  and,  from  this  pe- 
riod till  the  latter  end  of  April,  as  the  flowers  come  to  maturity  (for  they  never  open 
or  expand)  they  continue  falling  off,  with  their  Antherce,  in  the  mornings,  a  little 
after  fun-rife,  when  they  are  gathered  ;  and  afterwards  dried  by  an  expofure  of  a 
few  days  in  the  fun  :  when  thus  prepared,  they  very  much  refemble  a  dried  Grape, 
both  in  tafte  and  flavour. 

Immediately  after  the  flowers  drop  off  frefh  fhoots  are  made  for  the  new  leaves, 
which  foon  make  their  appearance ;  coming  prefently  to  their  full  growth. 

The  fruit  (properly  fo  called)  is  of  two  forts  in  fhape  ;  the  one  refembling  a  fmall 
Walnut ;  the  other  fomewhat  larger  and  pointed  :  it  is  ripe  towards  the  middle  of 
May,  and  continues  dropping  from  the  tree  till  the  whole  fall ;  which  is  generally 
about  the  beginning  or  towards  the  middle  of  June.  The  outer  covering,  or  Peri- 
carpium, w'.>ich  is  of  a  foft  texture,  commonly  burfts  in  the  fall,  fo  that  the  feeds  are 
very  eafily  fqueezed  out  of  it  :  the  feeds  are  fomewhat  of  the  fhape,  but  longer  than 
an  Olive, 

Thefe 
u 


J 42  A  DESCRIPTION  OF  THE 

Theie  feeds  are  replete  with  a  thick  0//,  of  the  confiftence  of  Butter  or  Ghee^ 
which  is  obtained  by  expreffion. 

From  this  defcription  it  may  eafily  be  conceived  that  the  Mdbwah  tree  and  its 
produdions  are  of  fmgular  and  general  ufe,  efpecially  in  thofe  dry  and  barren  coun- 
tries, which,  from  the  nature  of  their  fituation,  are  not  fo  well  calculated  for  pro- 
ducing in  plenty  or  perfedion  the  other  neceflaries  of  life. 

The  Corolla  or  flowers,  after  being  dried  as  before  defcribed,  are  eaten  by  the 
natives  raw,  or  drefTed  with  their  Curries  ;  and,  when  even  fimply  boiled  with  rice, 
they  afford  a  ftrengthening  and  wholefome  nourifhment.  They  are,  indeed,  often 
applied  to  a  lefs  laudable  purpofe ;  for  being  fermented,  they  yield,  by  diftlUation, 
a  ftrong  fpirit,  which  the  people  here  fell  fo  very  cheap,  that  for  one  pice  (about  a 
half-penny),  may  be  purchafed  no  lefs  than  a  Cutcha-Seer  (above  a  pint  Englijh)^ 
with  which  any  man  may  get  completely  drunk.  Thefe  flowers  make  an  article  of 
trade  ;  being  exported  from  this  country  to  Pat}ia  and  elfewhere,  in  no  inconfider- 
able  quantities. 

The  Oil  yielded  by  the  fruit,  as  before  mentioned,  refembles  Ghee  fo  much,  that, 
being  cheaper,  the  natives  often  mix  it  with  that  commodity.  They  ufe  it,  the  fame 
as  Ghee^  in  their  viduals,  and  in  the  compofition  of  fome  forts  of  fweetmeats  ;  and 
burn  it  in  their  lamps  :  it  is  alfo  regarded  as  a  falutary  remedy,  applied  exteriorly, 
to  wounds,  and  all  cutaneous  eiaiptions.  It  is,  at  firft,  of  the  confiftence  of  com- 
mon 0/7,  but  foon  coagulates  ;  after  being  kept  for  fome  time,  it  acquires  a  bitter- 
ifh  tafte  and  rancid  fmell,  which  renders  it  fomewhat  lefs  agreeable,  as  an  article  of 
food  :  but  this  is  an  inconvenience  which,  by  the  Oil  being  properly  clarified  and 
prepared  at  firft,  might  be  perhaps  avoided.  This  Oil  is  alfo  exported,  both  in  its 
adulterated  and  original  ftate,  to  Patna,  and  other  parts  of  the  low  country. 

I  do  not  know  any  pui-pofe  to  which  the  Gum  has  ever  been  applied;  but  if  found, 
upon  trial,  to  be  of  ufe,  it  might  be  colleded  in  large  quantities  :  the  beft  feafon  for 
this  would  be  in  the  months  of  March  and  April,  about  the  time  the  flowers  come 
out,  when  the  tree  feems  to  be  moft  replete  with  it ;  fuch  an  operation,  indeed, 
would  probably  diminilh  its  produce  in  the  fruit  and  flower ;  but,  where  it  was  fuf- 
ficiently  cultivated,  the  lofs  in  thofe  could  be  but  little  felt. 

The  wood,  from  what  has  been  already  faid  of  it,  cannot  be  expeded  to  be  often 
had  in  beams  of  any  confiderable  length,  fo  as  to  make  it  fo  very  ufeful  in  building 
as  it  would  otherwife  be  from  its  not  being  liable  to  be  eat  by  the  white  ants  :  Mr, 
Keir,  however,  tells  me,  that  when  he  was  at  Choivfeeia.  village  upon  the  Caram- 
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nojfa^  near  BuxarJ,  he  had  beams  of  it  which  were,  to  the  beft  of  his  remembrance, 
above  twenty  feet  long  :  but,  in  many  other  refpe£ts,  it  is  a  moft  ufeful  wood  ;  and, 
as  it  is  tough,  and  of  a  ftrong  texture,  it  might  perhaps  be  employed  to  advantage  in 
Jhip  building,  in  which  cafe,  if  properly  cultivated,  in  many  grounds  that  feem  well 
adapted  for  it,  and  fit  for  little  elfe,  it  might  thus,  in  time,  become  a  valuable  arti- 
cle in  that  branch  at  Calcutta^  whither  it  could  eafily  be  tranfported  during  the  rainy 
feafon,  from  almoft  any  part  of  thefe  countries,  by  feveral  rivers  that  are  then  fuffici- 
ently  full  to  float  it  down. 

The  tree,  I  am  told,  will  grow  in  the  moft  barren  ground,  even  amongft  ftones 
and  gravel,  where  there  is  the  leaft  appearance  of  a  foil ;  and  it  feems  to  deftroy  all 
the  fmaller  trees  and  brufhwood  about  it :  yet  it  does  not  refufe  a  ricb  foil  either  ; 
Mr.  Keir  having  obferved  to  me  that  the  few  he  had  feen  about  Buxar,  where  it  is 
certainly  very  good,  were  both  taller,  and  feemed  to  thrive  much  better  than  any  he 
had  ever  met  with  in  Ramgur.  It  does  not  require  much  moijiure,  feeming  to  pro- 
duce nearly  at  well  in  the  drieft  as  in  moft  favourable  years  ;  and  in  eveiy  fituation  ; 
and  is  therefoi'e  admirably  fitted  for  the  convenience  of  the  inhabitants  of  thefe  hilly 
-countries,  which  are  peculiarly  fubjedl  to  long  and  fevere  droughts  during  the  hot 
months. 

Yet,  notwithftanding  its  utility,  and  the  immenfe  quantity  of  ground  that  feems 
fo  well  adapted  to  the  growth  of  it,  both  here,  and  in  the  neighbouring  provinces 
of  Catak,  Pacbeet,  Ritas^  &c.  (greateft  part  of  which,  indeed,  feems  fit  for  no 
other  ufeful  produdtion).  I  have  myfelf  never  obferved,  nor  can  I  find  any  of  my 
acquaintance  who  ever  have  remarked,  one  fingle  tree  in  its  infant  fbte  :  we  can  fee, 
every  where,  full-grown  trees  in  great  abundance ;  but,  never  meeting  with  any 
young  plants,  both  I  and  all  whom  I  have  fpoken  to  on  the  fubjedt,  are  at  fome  lofs 
to  conceive  how  they  fhould  have  come  here  :  neither  can  the  country  people  them- 
felves,  of  whom  I  have  enquired,  give  any  rational  account  of  this  :  although  it  ap- 
pears pretty  evident,  that  numbers  of  them  muft  have  been  cultivated  fome  time  or 
other,  every  village  having  many  of  them  growing  about  it. 

This  is  a  circumftance  which  fufficiently  marks  the  true  character  of  the  lov.-er  or- 
der of  natives,  in  their  moft  fupine,  indolence  and  floth  ;  owing  chiefly,  perhaps,  to 
the  ignorant  and  ftupid  rapacity  of  their  Rajahs^  Zimeendars,  and  other  Landholders^ 
and  their  total  inattention  to  the  welfare  of  thofe  deje£ted  wretches,  from  whom  they 
derive  their  confequence  and  power  :  of  their  bafe  indifference  to  the  interefts  of 
thofe  whom  they  thus  affed  to  hold  beneath  their  regard  many  ftriking  inftances  oc- 
curred 
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curred  to  me  In  the  courfe  of  my  enquiries  upon  this  very  fubjedl ;  and  it  was  not 
long  ago  that,  afking  fome  queftions  concerning  the  Mdhwah  of  a  Zimeendar  in 
this  neighbourhood,  he  anfwered  that  "  it  was  the  food  of  the  poor  people,  and 
"  how  fhould  he  know  any  thing  about  it  !" 

It  was  this  ftrange  neglect  of  the  culture  of  It,  and  a  knowledge  of  its  ufefulnefs, 
which  firft  led  me  to  enquire  into  the  nature  of  this  tree,  from  which  the  bulk  of  the 
people  hereabouts  already  draw  fuch  gi-eat  benefit ;  in  order  to  know  whether  they 
might  not  increafe  it  without  any  great  trouble  to  themfelves  ;  and  whether  thereby 
the  revenue  might  not  alfo  be  increafed,  and  a  certain  provilion  be  made  againft  fa- 
mines, from  which  the  Natives  often  fuffer  feverely  in  thefe  higher  diftrifts. 

To  efFe£t  this,  it  would  be  neceffary  to  give  the  Ryots  every  pofhble  encourage- 
ment to  raife  the  tree  from  the  feeds ;  but  as  the  torpid  apathy  of  thefe  people,  whe- 
ther natural  or  acquired,  will  ever  prevent  their  being  moved  to  any  exertion  by  a 
a  profpeft,  however  alluring,  of  diftant  advantage,  I  apprehend  the  only  way  of 
bringing  this  about  would  be  making  the  planting  and  raifing  of  a  certain  number  of 
Mdbwahs  (in  proportion  to  the  value  of  the  tenure)  an  article  in  their  Kabooleeats  or 
Agreements. 

The  tree,  as  has  been  already  obferved,  will  grow  almoft  any  where  :  it  ought  to 
be  fown  about  the  beginning  of  the  rains,  either  in  beds  (to  be  afterwards  tranf- 
planted),  or,  at  about  thirty  or  forty  feet  diftance,  in  the  ground  defigned  for  it.  It 
is  faid  that,  in  feven  years,  the  trees  will  give  flowers  and  fruit ;  in  ten,  they  will 
yield  about  half  their  common  produce ;  and  that,  in  twenty  years  they  come  to 
their  full  growth  ;  after  which,  if  my  information  be  good,  they  will  laft  near 
one  hundred  years.  This  account,  I  acknowledge,  muft  neceffarily  be  very  vague 
and  uncertain  ;  as  I  never  have  met  with  a  fmgle  perfon  who  appeared  to  have  had 
either  opportunity  or  inclination  to  obferve  its  progrefs  :  fuch,  however,  is  what  the 
country  people  fay  of  it. 

I  am  told  that  a  good  tree  will  eafily  give  four  puckha  Maunds  (about  three  hun- 
dred weight  avoirdupois)  of  dried  flowers,  which  will  fell  here  for  about  two  Ru- 
pees ;  and  of  feeds  it  will  afford  about  two  Maunds  ;  and  this,  of  0/7,  will  yield 
XwtinX.j-{^\yi  feers  puckha  weight  (near  6o/i>.)  which,  in  a  year  like  this,  when  0/7 is 
cheap,  will  fell  at  this  place  for  two  Rupees  more.  It  is  to  be  obferved,  however, 
that  every  tree  will  not  give  fo  much,  neither  are  the  flowers  and  0/7  fo  clear  in  any 
part  of  the  hills  as  at  Chitra  ;  but,  allowing  only  a  half  oi  this  or  lefs,  to  be  the  pro- 
duct of  each  tree  (though  it  might  be  rendered  ftill  much  greater  by  the  very  leaft 
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care  and  induftry  in  the  cultivation  of  it)  within  the  fpace  of  twenty  years,  a  fu  bfift- 
ence  might  be  raifed  to  the  inhabitants  and  a  confiderable  revenue  to  the  proprie- 
tors of  the  lands,  throughout  an  imm  enfe  trad:  of  country  ;  the  greateft  part  of 
which,  in  its  prefent  ftate,  is  little  better  than  a  barren  wafte,  and  cannot  pay- 
one  fnigle  anna  to  the  Zimeetidar  or  the  Government.  That  fuch  an  advantage 
might  be  derived  from  it,  may  be  proved  by  the  mofh  moderate  calculation  ;  for, 
fuppofing  the  trees  to  be  fown  at  forty  feet  diftance  from  each  other,  on  each  Regub 
(about  the  third  of  an  acre)  might  ftand  eight  trees  ;  and  fuppofing  the  producfl  of 
each  tree  to  be  only  half  a  Rupee,  there  would  he  Jour  Rupees  of  annual  value  on  a 
Begah  of  ground  ;  half  of  which  going  to  the  proprietor  ;  it  would  thus  give  a  far 
better  rent  than  the  generality  of  the  beft  grounds  in  thefe  parts  ;  and  the  labourer 
would  have  a  produce,  without  any  other  trouble  than  that  of  fowing  the  feed  ; 
and  fencing  the  ground  -whilft  the  trees  were  young  ;  and  that  of  annually  gathering 
the  flowers,  and  preparing  the  0//,  when  they  arrive  at  their  proper  fize  :  and  they 
would  probably  begin  to  give  a  produce  within  lefs  than  ten  years  after  the  fowing. 

As  this  tree  will  yield  nearly  its  ufual  quantity  of  flowers  and  fruit  in  feafons 
when,  for  want  of  rain,  every  other  crop  fails  ;  if  thus  cultivated,  it  would  afford 
the  inhabitants  a  fure  and  certain  refource,  under  the  moft  dreadful,  and  what  has 
hitherto  been,  to  them,  the  moft  deftrudive,  of  all  calamities,  famine.  It  is  well 
known  that  the  rice  and  other  forts  of  grain  which  form  the  chief  part  of  their  fufte- 
nance,  require  a  confiderable  degree  of  moifture  to  bring  them  to  perfection ;  an 
unufually  dry  feafon  deftroys  the  harveft  in  thofe  articles,  and  reduces  the  Ryots  in 
general  to  the  utmoft  mifery  ;  a  predicament  into  which  they  could  hardly  fall,  even 
in  the  fevereft  dearth  of  grain,  whilft  they  had  plenty  of  the  flowers  and  fruit  of  the 
Mdhwah  to  depend  upon. 

It  may  be  here  not  improper  to  obferve  that  Mr.  Keir  is  now  fowing  a  few  acres 
with  the  feed  of  this  ufeful  tree,  and  means  to  fence  it ;  which  may,  perhaps,  in 
time,  tempt  others  to  follow  fo  good  an  example. 

Cbatra,  Ramgur,  July  6,    1785. 
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XV. 

OF  THE  METHOD  OF  DISTILLING,  AS  PRACTISED  BY  THE  NA- 
TIVES AT  CHATRA  IN  RAMGUR,  AND  IN  THE  OTHER  PRO- 
VINCES, PERHAPS,  WITH  BUT  LITTLE  VARIATION. 

By  Archibald  Keir,  E/g. 

X  H  E  body  of  the  Still  they  ufe,  is  a  common,  lai'ge,  unglazed,  earthen,  water  Jar, 
nearly  globular,  of  about  twenty-five  inches  diameter  at  the  wideft  part  of  it,  and 
twenty-two  Inches  deep  to  the  neck,  which  neck  rifes  two  inches  more,  and  is  ele- 
ven inches  wide  in  the  opening.  Such,  at  leaft,  was  the  fize  of  the  one  I  meafured  ; 
which  they  filled  about  a  half  with  fomented  Mdhnjoah-flowers,  that  fwam  in  the 
liquor  to  be  diftilled. 

1  he  Jar  they  placed  in  a  Furnace,  not  the  moft  artificial,  though  feemingly  not 
ill  adapted  to  give  a  great  heat  with  but  a  very  little  fuel.  This  they  made  by  dig- 
ging a  round  hole  in  the  ground,  about  twenty  inches  wide,  and  full  three  feet 
deep ;  cutting  an  opening  in  the  front,  Hoping  down  to  the  bottom,  on  the  fides 
perpendicular,  of  about  nine  inches  wide,  and  fifteen  long,  reckoning  from  the 
circle  where  the  Jar  was  to  come,  to  ferve  to  throw  in  the  wood  at,  and  for  a 
paffage  to  the  air.  On  the  fide  too,  they  cut  another  fmall  opening,  of  about  four 
inches  by  three,  the  Jar,  when  placed,  forming  one  fide  of  it,  to  ferve  as  a  Chimney 
for  the  fmoke  to  go  out  at.  The  bottom  of  the  earth  was  rounded  up  like  a  cup. 
Having  then  placed  the  Jar  in  this,  as  far  as  it  would  go  down,  they  covered  it 
above,  all  round,  with  clay,  except  at  the  two  openings,  till  within  about  a  fifth  of 
its  heighth  ;  when  their  furnace  was  completed. 

In  this  way,  I  reckon,  there  was  a  full  third  of  the  furface  of  the  body  of  the 
Still  or  Jar,  expofed  to  the  flame,  when  the  fire  came  to  be  lighted  ;  and  its  bot- 
tom, not  reaching  to  within  two  feet  of  where  the  fuel  was,  left  a  capacious  hol- 
low between  them,  whence  the  wood,  that  was  fhort  and  dry,  when  lighted,  being 
moftly  converted  into  flame,  and  circulating  on  fo  great  a  furface  of  the  Still,  gave 
a  much  ftronger  heat  than  could  elfe  have  been  produced  from  fo  very  little  fuel  ; 
a  confideration  well  worth  the  attention  of  a  manufadlurcr,  in  our  country  more 
efpecially,  where  firing  is  fo  dear.     There  indeed,  and  particularly  as  coal  is  ufed, 
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it  would  be  better,  no  doubt,  to  have  a  grate;  and  that  the-air  fliould  enter  from 
below.  As  to  the  benefit  refulting  from  the  body  of  the  Still  being  of  earthen 
ware,  I  am  not  quite  fo  clear  in  it.  Yet,  as  lighter  fubftances  are  well  known  to 
tranfmit  heat  more  gradually  and  flowly,  than  the  more  folid,  fuch  as  metals  j  may 
not  earthen  veflels,  on  this  account,  be  lefs  apt  to  burn  their  contents,  fo  as  to  com- 
municate an  empyreumatick  tafte  and  fmell  to  the  liquor  that  is  diftilled,  fo  often, 
and  fo  juftly  complained  of,  with  us.  At  any  rate,  in  this  country,  where  pots  are 
made  fo  cheap,  I  fhould  think  them  greatly  preferable,  as,  at  leaft,  much  lefs  ex- 
penfive  than  thofe  which  the  Gentlemen,  engaged  in  this  manufadlure,  moil  com- 
monly employ  :  though  of  this  they  are  befl  able  to  judge. 

Having  thus  made  their  Furnace,  and  placed  the  body  of  the  Still  in  it,  as  above 
defcribed,  they  to  this  luted  on,  with  moiftened  clay,  to  its  neck  at  the  opening, 
what  they  here  call  an  Adkur  ;  forming  with  it,  at  once,  a  cover  for  the  body  of  the 
Still,  with  a  fuitable  perforation  in  it  to  let  the  vapour  rife  through  ;  and  the  under 
part  of  the  Alembick.  The  Adkiir  was  made  with  two  earthen  pans,  having  round 
holes  in  their  middles,  of  about  four  inches  diameter  ;  and,  their  bottoms  being 
turned  oppofite  the  one  to  the  other,  they  were  cemented  together  with  clay  ; 
forming  a  neck  of  junction  thus,  of  about  three  inches,  with  the  fmall  rifing  on  the 
upper  pan.  The  lowermoft  of  thefe  was  more  Ihallow,  and  about  eleven  inches 
wide,  fo  as  to  cover  exadly  the  opening  at  the  neck  of  the  Jar,  to  which  they 
luted  it  on  with  clay.  The  upper  and  oppofite  of  thefe  was  about  four  inches 
deep,  and  fourteen  inches  wide,  with  a  ledge  round  its  perforation  in  the  middle, 
riling,  as  is  already  faid,  from  the  inner  fide  of  the  neck,  of  about  half  an  inch 
high,  by  which  a  gutter  was  formed  to  colled  the  condenfed  fpirit  as  it  fell  down ; 
and  from  this  there  was  a  hole  in  the  pan  to  let  it  run  off  by ;  to  which  hole  they 
occafionally  luted  on  a  fmall  hollow  Bamboo^  of  about  two  feet  and  a  half  in  length, 
to  convey  it  to  the  receiver  below.  The  upper  pan  had  alfo  another  hole  in  it,  of 
about  an  inch  fquare,  at  near  a  quarter  of  its  circumference  from  the  one  below  juft 
fpoken  of,  that  ferved  to  let  off  the  water  employed  in  cooling  ;  as  fliall  be  men- 
tioned prefently. 

Their  Adkur  being  thus  fitted  to  the  Jar,  they  completed  the  Alembick  by 
taking  a  copper  pot,  fuch  as  we  ufe  in  our  kitchens,  of  about  live  inches  deep,  eight 
wide  at  the  mouth,  and  ten  at  the  bottom,  which  was  rather  flattifh  ;  and  turning 
its  mouth  downward,  over  the  opening  in  the  Adkur,  luted  it  down  on  the  infide 
of  the  Jar  with  clay. 

For 
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For  their  cooler  they  rah'ed  a  ieat,  clofe  upon,  and  at  the  back  part  of  the  furnace, 
about  a  foot  higher  than  the  bottom  of  the  copper-pot ;  on  this  they  placed  a  two 
or  three  gallon  pot,  with  a  round  hole,  of  about  half  an  inch  in  the  fide  of  it ;  and 
to  this  hole,  before  they  lighted  their  fire,  they  luted  on  a  fliort  tube  of  a  like  bore  ; 
placing  the  pot,  and  directing  its  fpout  fo.as  that,  when  filled  with  water,  it  threw 
a  conftant  and  uniform  ftream  of  it,  from  about  a  foot  high,  or  near  the  center  of 
the  bottom  of  the  copper-pot ;  where  it  was  diffufed  pretty  completely  over  its 
whole  furface;  and  the  water  falling  down  into  the  upper  part  of  the  pan  of  the  Adkur^ 
it  thence  was  conveyed  through  the  fquare  hole  already  mentioned,  by  a  trough 
luted  on  to  it  for  that  purpofe,  to  a  cooling  refervoir  a  few  feet  from  the  furnace ; 
from  which  they  took  it  up  again  to  fupply  the  upper  pot  as  occafion  required. 

As  their  ftock  of  water,  however,  in  this  fort  of  circulation,  was  much  fmaller 
than  it  feemingly  ought  to  have  been,  being  fcarcely  more  than  fix  or  eight  gal- 
lons, it  too  foon  became  hot ;  yet  in  fpite  of  this  difadvantage,  that  fo  eafily  might 
have  been  remedied,  and  the  fhortnefs  of  the  conducting  tube,  which  had  nothing 
but  the  common  air  to  cool  it,  there  ran  a  ftream  of  liquor  from  the  Still ;  and  but 
very  little  vapour  rifing  from  it ;  beyond  any  thing  I  had  ever  feen  from  ftills  of  a 
much  larger  fize,  fitted  with  a  worm  and  cooler.  In  about  three  hours'  time,  indeed, 
from  their  lighting  of  the  fire,  they  drew  off  full  fifteen  bottles  of  fpirit ;  which  is 
more,  by  a  great  deal,  I  believe,  than  could  have  been  done  in  our  way  from  a 
Still  of  twice  the  dimenfions. 

The  conveniences  of  a  worm  and  cooler,  which  are  no  fmall  expence  either,  I 
have  myfelf  often  experienced  ;  and  if  thefe  could  be  avoided  in  fo  fimple  a  way* 
that  might  eafily  be  improved,  the  hints  that  are  here  offered  may  be  of  fome  ufe. 
The  thin  metal  head  is  certainly  well  adapted,  I  think,  to  tranfmit  the  heat  to  the 
water,  which  is  conftantly  renewed ;  and  which,  if  cold,  as  it  ought  to  be,  muft 
abforb  the  fafteft  poffible  :  whereas,  in  our  way,  the  water  being  confined  in  a  tub, 
that,  from  the  nature  of  its  porous  fubftance,  in  a  great  degree  rather  retains  than 
lets  the  heats  pafs  away,  it  foon  accumulates  in  it,  and  becomes  very  hot,  and  though 
renewed  pretty  often,  never  anfwers  the  purpofe  of  cooling  the  vapour  in  the  worm, 
fo  expeditioufly,  and  effedlually,  as  is  done  by  their  more  fimple  and  lefs  expen- 
five  apparatus.  In  this  country  more  efpecially,  where  labour  and  earthen  wares 
are  fo  cheap,  for  as  many  rupees  and  lefs,  twenty  furnaces  with  ftills  and  every 
thing  belonging  to  them,  independent  of  the  copper  pots,  might  very  well  be 
ereded,  that  would  yield  above  a  hundred  gallons  of  fpirits  a  day  j  allowing  each 
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fllU  to  be  worked  only  twice  :  fo  very  cheap,  indeed,  is  arrack  here,  to  the  great 
comfort  of  my  miners,  and  of  many  thoughtlefs  people  befide,  that  for  one  fingle 
feyfa^  not  two  farthings  fterling,  they  can  get  a  whole  Cutcha-feer  of  it  in  the  Bazar, 
or  above  a  full  EngliJJo  pint,  and  enough  to  make  them  completely  intoxicated ;  ob- 
je£ts  often  painful  to  be  feen. 

Of  the  fuperiour  excellence  of  metal  in  giving  out  heat  from  itfelf,  and  from 
vapour  contained  in  it,  we  have  a  very  clear  proof,  in  what  is  daily  performed  on 
the  cylinder  of  the  fleam  engine  :  for  cold  water  being  thrown  on  it  when  loaded, 
the  contained  vapour  is  conftantly  condenfed  ;  whence,  on  a  vacuum  being  thus 
formed,  and  the  weight  of  the  atmofphere  ading  on  the  furface  of  the  pifton,  at- 
tached to  the  arm  of  the  balance,  it  is  made  to  defcend,  and  to  raife  the  other  arm 
that  is  fixed  to  the  pump ;  while  this  being  fomewhat  heavier,  immediately  finks 
again,  which  carries  up  the  pifton,  while  the  cylinder  is  again  filled  ;  and  thus 
alternately  by  cooling  and  filling  it,  is  the  machine  kept  in  motion :  the  power  ex- 
erted in  raifing  the  pump  arm  being  always  in  proportion  to  the  diameter  of -^fef 
cylinder,  or  to  the  furface  of  the  piflon,  which  is  exa£tly  fitted  to  it,  and  on  wilkJj 
the  preffure  a£ts. 

The  contrivance  too,  of  having  the  under  part  of  the  xAJembick,  where  the  con- 
denfed vapour  is  colledled,  or  upper  part  of  what  they  call  the  Adkur^  of  earthen 
ware,  of  fo  great  a  thicknefs,  and  of  courfe  at  fo  great  a  diftance  from  the  heat  in 
the  body  of  the  ftill,  is  well  imagined  to  keep  the  fpirits  the  cooleft  poflible  when 
colledied  and  running  off. 

By  thus  cooling  and  condenfing  the  vapour  likewife  fo  fuddenly  as  it  rlfes,  there 
is  in  a  great  meafure  a  conftant  vacuum  made,  or  as  much  as  poflible  can  be,  but, 
that  both  fteam  rifes  fafler,  and  that  water  bolls  with  much  lefs  heat,  when  the  pref- 
fure is  taken  away  from  its  furfiice,  is  an  axiom  in  Chymiftry  too  well  known  to 
need  any  illuflration  -.  it  boiling  in  vacuum,  when  the  heat  is  only  ninety  or  ninety- 
five  by  Fahrenheit's  thermometer,  whereas  in  the  open  air,  under  the  prefllire  of 
the  atmofphere,  it  requires  no  lefs  than  that  of  two  hundred  and  twelve,  ere  it  can 
be  brought  to  the  boiling  point. 

I  muft  further  obferve,  that  the  fuperiour  excellence  of  condenfing  the  vapour  fo 
effectually  and  fpeedily  in  the  Alembick  to  our  method  of  doing  it  on  a  worm  and 
cooler,  is  greatly  on  the  fide  of  the  former  ;  both  from  the  reafons  I  have  already 
adduced,  and  becaufe  of  the  fmall  flream  of  vapour  that  can  be  only  forced  into  the 
worm,   where  it  is  condenfed  gradually  as   it  defcends ;  but  above  all,  from   the 
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nature  of  vapour  itfelf,  with  refpedl  to  the  heat  contanied  in  it,  which  of  late 
has  been  proved  by  the  very  ingenious  Dodor  Black  to  be  greater  by  far  than, 
before  his  difcoveries,  v/as  imagined.  For  vapour  he  has  fhewn  to  be  in  the  ftate  of 
a  new  fluid,  v^'here  water  is  diflblved  by  heat ;  with  the  affiftance  perhaps,  if  I  may 
be  allowed  a  conjcclure,  of  the  air  which  it  contains  :  and  all  fluids,  as  he  has 
clearly  demonflated,  on  their  becoming  fuch,  abforb  a  certain  quantity  of  heat, 
which  becomes  what  he  very  properly  calls  latent  heat,  it  being  heat  not  appearing 
either  to  the  fenfes  or  to  the  thermometer,  while  they  remain  in  that  liquid  ftate  ; 
but  ihowing  itfelf  immediately  by  its  effe£ts  on  whatever  is  near  it,  upon  their 
changing  their  form  from  fluid  to  folid  ;  as  on  water  becoming  ice,  or  metals 
fixing,  and  the  like.  In  the  folution  of  Salts  alfo,  there  is  an  ablbrption  of  heat,  as 
"we  daily  experience  in  the  cooling  of  our  liquors  by  diflolving  Salt-petre  in  water  ; 
and  this  he  has  found  to  be  the  cafe  with  water  itfelf,  and  other  fluids,  when 
pafling  into  a  ftate  of  vapour  by  boiling.  From  the  moft  accurate  and  judicious 
iei|it4)iments,  indeed,  he  infers,  and  with  the  greateft  appearance  of  truth,  that  the 
tfi^tnhus  concealed  in  vapour  raifed  by  boiling,  from  any  given  bulk  of  water, 
■would  be  fully  fufficient,  if  colleded  in  a  piece  of  iron  of  the  like  fize,  to  make  it 
perfedly  red  hot.  What  then  muft  be  the  efl^e£t  of  fo  much  heat,  communicated 
in  our  way  of  diftilling  to  the  worm,  and  to  the  water  in  the  tub,  will  be  fuf- 
ficiently  evident  from  what  has  been  faid  to  prove,  I  think,  that  we  have  hitherto 
employed  a  worfe  and  more  defective  method  than  we  might  have  done  with  refpedt 
to  cooling  at  leaft,  both  in  making  of  fpirits,  and  in  other  diftillations  of  the  like 
kind,  where  a  fimilar  mode  is  adopted. 

The  poor  ignorant  Indian  indeed,  while  he  with  wonder  furveys  the  vaft  appa- 
ratus of  European  dlftillers,  in  their  immenfe  large  ftills,  worms,  tubs,  and  expen- 
five  furnaces,  and  finds  that  fpirits  thus  made  by  them  are  more  valued,  and  fell 
much  dearer  than  his  own,  may  very  naturally  conclude,  and  will  have  his  com- 
petitors join  with  him  in  opinion,  that  this  muft  alone  furely  be  owing  to  their 
better  and  more  judicious  manner  of  diftilling  with  all  thofe  ingenious  and  expen- 
five  contrivances,  which  he  can  no  vv'ife  emulate,  but  in  this  it  would  appear,  they 
are  both  equally  miftaken  ;  imputing  the  eficdls,  which  need  not  be  controverted 
perhaps,  to  a  caufe  from  which  they  by  no  means  proceed :  the  fuperiority  of  their 
fpirits,  not  at  all  arifing  from  the  fuperiour  excellence  of  thefe  ftills  and  furnaces, 
nor  from  their  better  mode  of  conduding  the  diftillation  in  any  refped  ;  but  chiefly 
rather  from  their  greater  ftiill  and  care  in  the  right  choice,  and  proper  management, 

of 
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of  the  materials  they  employ  in  fermentation  ;  and  above  all,  as  I  apprehend,  from 
the  vaft  convenience  they  have  in  cafks,  by  which,  and  from  their  abilities  in 
point  of  flock,  they  are  enabled,  and  do  in  fa<£t  in  general  keep  their  fpirits  for  a 
certain  time,  whence  they  are  mellowed,  and  improved  furprizingly  both  in  tafte 
and  falubrity. 

With  refpedt  to  the  latter  improvement,  I  mention  it  more  particularly  here,  and 
the  more  willingly  alfo,  as  in  general  it  feems  to  have  been  but  too  little  attended  to 
where  a  due  attention  to  it  might  be  of  the  greateft  ufe.  For  of  all  things  that  have 
been  found  grateful  to  the  human  palate,  there  was  none  ever  ufed  I  believe,  more 
hurtful  to  the  body,  and  to  the  nerves  efpecially,  than  frelh-drawn  ardent  fpirits : 
and  this  owing  evidently  to  the  principle  of  inflammability,  of  which  with  water 
they  are  moftly  made  up,  being  then,  in  a  more  loofe  and  detached  ftate,  lefs  afli- 
milated  with  the  other  principles  than  it  afterwards  becomes  with  time.  By  time, 
indeed,  it  is  gradually  not  only  more  aflimilated,  but  at  length  changes  its  nature 
altogether ;  lo  as  to  become,  what  was  at  firfl;  fo  pernicious,  a  benign,  cooling 
liquor :  when  the  fpirit  is  ftrong,  the  change  it  is  true  goes  on  more  flow  and  im- 
perceptibly ;  yet  as  a  partial  alteration  is  only  wanted  to  mellow  it  for  ufe,  a  few 
years  keeping  would  be  fufHcient  to  anfwer  the  purpofe  here  :  and  whether  or  no 
it  could  be  pofllble  to  prevent  any  other  from  being  fold,  than  that  which  had  been 
kept  a  certain  time,  is  well  worth  the  confideration  of  the  legiflature. 

That  the  great  noxious  quality  of  frefh-drawn  fpirits,  is  chiefly  owing  to  the 
caufe  I  have  afligned,  a  little  attention,  and  comparing  of  the  efi'ecls  that  are  uni- 
formly produced  by  the  principle  of  inflammability,  wherever  it  is  met  with  in  a 
loofe  and  weakly  combined  ftate,  as  it  is  in  them,  will  eafily  convince  us  of; 
whereas,  when  fully  aflimilated  either  in  fpirits,  or  with  any  OLher  body,  it  becomes_ 
entirely  inert,  and  uieful,  more  or  lefs,  either  for  food  or  phyfick,  according  to 
what  it  happens  to  be  united  with.  Thus  we  lind  it  in  putrid  animal  fubftances, 
where  it  lately  formed  part  of  a  healthy  body,  being  now  detached,  or  but  weakly 
united  with  air,  exhibiting  a  moft  ofFenfive,  and  pernicious  poifon  :  though  this  ab- 
forbed  again  by  a  living  plant  is  prefently  changed  into  good  and  wholelbme  nou- 
rifhment ;  to  the  vegetable  immediately,  and  to  any  animal  vnio  may  afterwards 
choofe  to  eat  it.  In  like  manner  fulphur,  which  is  a  compound  of  this  principle 
alone,  united  to  a  pure  acid,  the  moft  deftrudive  to  all  animal  and  vegetable  fub- 
ftances, yet,  it  being  here  perfedly  inert  alfo,  may  be  taken  into  the  body  with 
faiety  :  w.hen,  if  loofened  either  by  heat  or  by  an  alkaline  fait  uniting  whh  the 

acid. 
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acid,  its  noxious  quality  is  prefently  made  perceivable  to  whoever  comes  within  its 
reach . 

Many  other  inftances  of  a  like  nature  might  eafdy  be  added,  and  fome  too  more 
appofite  perhaps  than  thofe  I  have  here  mentioned  ;  but  every  one's  own  experience, 
with  what  I  have  already  laid,  will  fufficiently  evince  the  propriety,  and  utility  of 
putting  an  entire  ftop,  if  poffible,  to  the  fale  of  what  ought  to  be  fo  juftly  pro- 
hibited ;  and  this  in  its  confequences,  may  even  help  to  lead  to  other  more  effedlual 
means  of  correding,  in  a  great  meafure,  the  cruel  abufe  of  fpirits  in  general,  that 
has  been  long  fo  loudly  and  fo  juftly  complained  of,  amongft  the  foldiers,  lower 
Ruropcans^  and  our  fervants  in  this  country ;  where  the  very  worft  and  indeed 
poifonous  fort  of  them,  is  daily  fold  at  fo  very  cheap  a  rate. 

All  I  need  further  add  with  refped  to  diftillation,  and  on  the  fuperiour  advantages 
in  the  mode  of  conducting  it  here  to  that  we  have  been  in  ufe  to  employ,  for  the 
raifmg  of  fpirits,  fimple  waters,  and  the  like,  is  only  to  obferve,  I  have  no  fort  of 
doubt  but  that  the  intelligent  chymical  operators  at  home,  if  ever  they  fhould  get  a 
hint  of  it,  will  make  no  manner  of  fcruple  to  ufe  it  alfo,  and  to  improve  upon  it 
greatly  by  a  few  ingenious  contrivances,  which  their  knowledge  and  experience 
will  fo  eafily  fuggeft.  The  principles  on  which  it  feems  founded  indeed,  efpecially 
with  regard  to  their  way  of  cooling,  are  fo  ftriking  and  juft,  that  in  many  other 
diftillations  befides  thofe  of  fpirits  and  waters,  they  may  be  employed,  I  apprehend, 
with  very  great  profit,  and  advantage.  I  fhall  now  however  confine  myfelf  to 
mention  only  the  benefit  that  may  refult  from  a  like  procefs  in  the  raifmg  of  the 
finer  aromaticks,  while  the  heat  contrived,  as  in  our  way,  befides  impeding  the  dif- 
tillation, muft  from  its  long  adlion  on  fuch  fubtile  bodies,  probably  injure  them 
greatly  in  the  eifential  quality  on  which  their  excellence  depends  ;  and  upon  this 
very  account  I  am  apt  to  imagine  that  the  greater  quantity  obtained,  and  the  fupe- 
rior  quality  of  the  oil  of  rofes  made  in  this  country,  to  that  made  from  rofes  with  us, 
is  owing  chiefly,  if  not  entirely,  to  their  better  and  more  judicious  manner  of  ex- 
tradling  it  here.  For,  with  us,  the  ftill,  being  made  of  metal,  may  in  the  firft  in- 
ftance,  impart  too  great  and  too  fudden  a  degree  of  heat,  and  next,  the  oil  continu- 
ing fo  long  in  the  vapour,  and  that  much  comprefled,  may,  in  fo  delicate  a  fubjedl, 
not  only  entirely  almoft  unite  it  with  the  water,  fo  as  to  render  the  feparation  im- 
pradlcable,  but  may  at  the  fame  time  alter  its  eflence,  fo  completely,  as  that  it  can 
no  longer  appear  in  the  Hate  it  otherwife  might  have  been  found  in,  had  the  ope- 
ration been  better  condu(fl:ed,  or  in  the  vvay  they  do  here.  A  very  few  trials  how- 
ever 
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ever  would  much  better  certify  this  than  all  I  can  pofTibly  fay  on  the  fubjed,  or  in 
fad:  than  all  the  reafoning  in  the  world.  Therefore  as  to  my  own  particular 
opinion  of  the  flavour  and  quality  of  the  rofes  at  home  being  equal  if  not  fuperiour 
to  that  of  thofe  in  this  country,  I  may  be  entirely  filent.  The  rules  and  reafoning 
in  chymiftry,  though  ferving  greatly  to  enlarge  and  improve  our  underftanding, 
being  what  of  themfelves  can  never  be  depended  upon  till  confirmed  by  fads  and 
experiments  ;  where  many  things  often  turn  out  very  different,  from  what,  from 
our  beft  and  moft  plaufible  arguments,  we  had  the  greatefl  reafon  to  exped.  Or, 
if  it  fhould  be  found  to  be  really  true,  what  I  have  often  heard  afferted,  by  thofe 
however  who  had  it  only  from  others,  but  not  of  their  own  particular  knowledge,- 
that,  in  diftUling  their  oil  of  rofes  at  the  places  where  they  make  it  the  beft,  they 
ufe  alfo,  with  their  rofes,  fandal-wood,  and  fome  other  aromaticks,  no  rofeSy  what- 
foever,  it  is  plain,  could  ever  of  themfelves  be  made  to  afford  a  like  oil ;  nor  with- 
out fuch  an  addition  as  they  employ.  A  circumftance,  by  the  bye,  that  might  pof- 
fibly  eafily  be  certified  by  fome  one  of  the  many  ingenious  correfpondents  of  the 
fociety,  who  may  happen  to  refide  where  it  is  made  :  and  a  knowledge  of  the  real 
truth  of  it  would  certainly  be  of  ufe. 
Chatra^  December  24,  1786. 


XVI. 

A   METHOD   OF    CALCULATING    THE  MOON'S  PARALLAXES,    IN 
LATITUDE  AND  LONGITUDE. 

By  Mr.  Reuben  Burrow. 

In  the  Nautical  Almanack  for  1781,  among  other  problems  publifhed  by  authority 
of  the  Board  of  Longitude,  there  is  one  for  calculating  the  place  of  the  nonagefimal 
degree ;  which  is  exprefsly  recommended  to  aftronomers  as  "  fuperior  to  all  other 
methods  for  calculating  eclipfes  of  the  fun  and  occultations  of  the  ftars  :"  now  as  a 
confiderable  part  of  that  method  is  erroneous,  and  particularly  in  Ibuth  latitudes, 
and  between  the  tropicks  (which  include  the  moft  of  India  J  the  error  may  therefore 

be 
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be  of  confequcnce,  and  the  more  fo  as  it  is  publilhed  under  the  fan<£lion  of  Dodor 
IVL-iSKEi.YNE,  the  Aftronomer  Royal  :  I  have  therefore  taken  the  Hberty  of  giving 
the  following  rule  to  fupply  its  place,  and  in  imitation  of  the  methods  of  the  Hin- 
doos, have  endeavoured  to  exprefs  it  fo  plainly,  that  any  perfon  may  calculate  by  it, 
without  knowing  much  of  the  fubje£l. 

PROBLEM. 

Given  the  apparent  time  at  any  given  place  ;  to  find  the  longitude  and  altitude  of' 
the  nonagefunal  degree,  and  alfo  the  parallaxes  in  latitude  and  longitude. 

I.  Turn  the  difference  of  longitude  from  Greenioich  into  time,  and  add  it  to  the 
apparent  time,  if  the  place  be  to  the  w-eft  of  Greenwich ;  but  fubtra£t  if  the  place  be 
to  the  eaft,  and  the  fum,  or  remainder,  wall  be  the  apparent  time  at  Gt'eenioich. 

1.  To  this  time  calculate  the  fun's  right  afcenfion  in  time,  and  add  it  to  the  ap- 
parent time  at  the  given  place  ;  the  fum  is  the  right  afcenfion  of  the  meridian  in 
time. 

3.  From  the  latitude  of  the  place  by  obfervation  fubtrad  the  corredion  taken 
from  page  LXXV  of  Mayer's  Tables;  the  remainder  is  the  latitude  in  the 
fpheroid. 

4.  Call  the  right  afcenfion  of  the  meridian  in  degrees  AR  ;  and,  if  the  right  af- 
cenfion of  the  meridian 


Be  between 


f  o»  ami  Q0°  i  then  in  f  AR  -f  90°  ^  .^  ^^  f  but  \n  1  90°  —  ARl 
}  90  and  270  >  north  <  2/0  —  AR  >  '^  ''■".  \  louth  >  AR  —  90  ^ 
^270  and  360)  latitude,    (aR—  270^     "'^  ^     ^'^titude,  3  450  —  AR) 


^li 


the 
arc  A. 


5.  I>et  half  the  fum  of  the  colatitude  of  the  place  and  the  obliquity  of  the  ecliptick 
be  called  C  ;  and  half  their  difference  D  ;  then  add  the  fecant  of  C,  the  cofine  of  D, 
and   the  cotangent   of  half  A,  together  ;   the  fum   (rejeding  twice  radius)    is  the 

: tangent  of  an  arc  M  ;  then  add  the  cofecant  of  C,  the  fine  of  D,  and  the  cotangent 
of  half  A,  together  ;  the  fum  (rejeding  twice  radius)  is  the  tangent  of  an  arc  N  : 
then  if  the  colatitude  of  the  place  be  greater  than  the  obliquity  of  the  ecliptic,  the 
fum  of  M  and  N  is  an  angle,  whofe  complement  call  B  ;  but,  if  the  colatitude  be 
lei's  than  the  obliquity,  let  the  complement  of  the  difference  of  M  and  N  be  called 
B. 

6.  Add  the  fecant  of  B,  the  fine  of  A,  and  the  cofine  of  the  latitude  of  the  place, 
together ;  the  fum  (rejeding  twice  radius)  is  the  fine  of  the  altitude  of  the  nona- 
gefimal  degree. 

7.  Add 


\ 
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7.  Add  the  tangent  of  the  latitude  to  the  tangent  of  the  obliquity  of  the  ecHptick  ; 
the  fum  is  the  fine  of  an  angle,  which  call  X. 
S.  When  the  right  afcenfion  of  the  meridian  is 

f36o  — Xand     90").  f  5  ")  X     and     Qo  f.        *)  f^  "1 

270  and  360  -  Xj  '="•     LSJ27°  and      X  (.'*'•    J  b6o— BJ 

of  the  nonagefimal  degree. 

9.  Add  the  moon's  latitude  to  90°  when  it  is  of  a  contrary  name  to  the  latitude 
of  the  place  ;  but  fubtradl  it  from  90"  when  it  is  of  the  fame  name  ;  the  fum  or 
remainder,  is  the  moon's  polar  diftance  :  alfo  take  the  difference  between  the  moon's 
longitude  and  the  longitude  of  the  nonagefimal  degree ;  which  difference  call  P  : 
alfo  let  half  the  fum  of  the  moon's  polar  diftance  and  altitude  of  the  nonagefimal 
degree,  be  called  Qj  and  half  their  difference,  R. 

T  -•  Add  the  fecant  of  Q^  the  cofine  of  R,  and  the  cotangent  of  half  P,  together ; 
the  1  a  is  the  tangent  of  an  arc  ;/? ;  alfo  add  the  cofecant  of  Q^  the  fine  of  R,  and 
the  cotangent  of  half  P  together ;  the  fum  is  the  tangent  of  an  arc  ?2. 

11.  If  the  altitude  of  the  nonagefimal  degree  be  greater  than  the  moon's  polar 
diftance,  take  the  fum  of  the  arcs  ;;;  and  n  for  the  paralladick  angle  ;  but  if  it  be  lefs, 
take  their  difference. 

12.  Add  the  cofecant  of  the  paralladick  angle,  the  fine  of  P,  and  the  fine  of  the 
altitude  of  the  nonagefimal  degree,  together  ;  the  fum  (rejecting  twice  radius)  is  the 
fine  of  the  moon's  true  zenith  diftance. 

13.  To  the  fine  of  the  moon's  true  zenith  diftance  add  the  logarithm  of  the 
horizontal  parallax  ;  the  fum  (rejeding  radius)  is  the  logarithm  of  the  parallax  in 
altitude  nearly  ;  add  the  parallax,  thus  found,  to  the  true  zenith  diftance,  and  the 
fum  will  be  the  corrected  zenith  diftance. 

14.  Add  the  fine  of  the  correded  zenith  diftance,  the  cofine  of  the  paralladick 
angle,  and  the  logarithm  of  the  horizontal  parallax,  together ;  the  fum  (rejeding 
twice  radius)  is  the  logarithm  of  the  parallax  in  latitude. 

15.  Add  the  logarithm  of  the  parallax  in  latitude,  the  tangent  of  the  paralladick 
angle,  and  the  fecant  of  the  moon's  latitude,  together ;  the  fum  (rejeding  twice 
radius)  is  the  logarithm  of  the  parallax  in  longitude. 

EXAMPLE. 

"  \'\'liatis  the  altitude  and  longitude  of  the  nonagefimal  degree  at  Ludlow,  whofe 

lat. 
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lat.  is  52®  23' north,  and  longitude  oh.  iim.  weft  of  Greenwich^  7th  February, 
1 778,  at  loh.  ^6.  1 1"  app.  time,  being  the  time  of  an  occultation  of /x  geminorum  ?" 
Not  having  the  Ahnanack  for  1778,  I  ihall  aflume  the  moon's  latitude  to  be 
o".  51'  S.  and  her  longitude  91^.  $j'. 


10  56   II   app.  time 
on      o  difF.  long. 


21   27   14  O  AR 
10  56   II 


II     7  II  zcg^^.  l.  Greenwich.        8  23  25  AR  of  meridian. 


52  23  latitude, 
o   14  corre£lion. 


125  51    i5  =  AR 

270 


52     9  reduced  lat. 
37  51  colat. 


144     8  45  =  A 


18  55  half  colat. 
J  I   44  half  obliq. 


Tang,  of  latitude 
Tang,  of  obliquity 


10. 1 1319 
9.63761 


C  =  30  39 
D=    7  II 

5A  =  72     4 


M=  20  28 

N=    4  32 

B=   65     o 
180     o 


"5 


fecant 
cofme 
GOtang. 


tang.  M. 


10.06535 
9.99658 
9-51005 


9.57198 


Sine  of  34^.1 8'=X       9.75080 


cofecant 

fine 
cotang. 


tang.  N. 


10.29261 
9.09706 
9.51005 


8.8997: 


A=i44. 9  fin.  9.76765 
Lat.  52. 9  cofi  9.78788 
B       65.0     fee.      10.37405 


o  long,  nonagefimal  degree. 

o     ^  Altitude  of  do.  58   15  S. 

ialf  ^  's  polar  dift.  ==  45   26 
half  alL  non.  deg.  =  29     8 


9.92958 


Qj=  74  34 
R=  16  18 
1P=  II  32 


m  =  86  46 

«  =  54  58 


fecant 
cofme 
cotang. 


tang.  m. 


IO-57493 

9.98218 

10.69025 


cofecant  [  10.01595 

fine      I    9.44819 

cotang.    I   10.69025 


11.24736     tang.  ;/.    |  10.15439 
Paralladick 
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cofecant 

10.27823 

fine 

9.92958 

fine 

9-59277 

fine 

9.80058 

log. 

3-54258 

log- 

3-34316 

fine 

9.80628 

log. 

354258 

cofine 

9.92936 

log. 

3.27822 

tangent 

9.79241 

fecant 

10.00023 

i 


Parallaftlck  angle  ==  3 1   48 

Alt.  non.  degree  58    15 

P  =  23     3 

Moon's  true  zen.  d.  39   1 1 
Horizon,  parallax         3488 

Par.  in  alt.  nearly         2204 

Correded  zen.  dift.    39  47  44 
Hor.  par. 
Paralladick  angle 

Parallax  in  latitude    =1898 

Parallaftick  angle 

Moon's  latitude      -      o  ji 


Parallax  in  long.  1 1 77       -        log.  3.07086 

When  the  moon  is  very  near  the  ecliptick  as  in  eclipfes,  the  following  method 
will  be  nearly  exadt. 

1.  Add  the  cofine  of  the  altitude  of  the  nonagefimal  degree  to  the  logarithm  of 
the  horizontal  parallax ;  the  fum  (rejeding  radius)  is  the  logarithm  of  the  parallax 
of  latitude  nearly  :  Add  this  parallax  to  the  complement  of  the  altitude  of  the  nona- 
gefimal degree,  and  call  the  fum  the  complement  of  the  altitude  of  the  nonagefimal 
degree  corredted, 

2.  Add  the  cofecant  of  the  complement  of  the  altitude  of  the  nonagefimal  de- 
gree ;  the  fine  of  the  complement  of  the  altitude  of  the  nonagefimal  degree  cor- 
reded,  and  the  logarithm  of  the  parallax  of  latitude  nearly,  together ;  the  fum  (re- 
jeding  twice  radius)  is  the  logarithm  of  the  parallax  in  latitude  corredled. 

3.  Add  the  logarithm  of  the  parallax  in  latitude  corre£ted ;  the  fine  of  P,  and 
the  tangent  of  the  altitude  of  the  nonagefimal  degree,  together  ;  the  fum  (rejedting 
twice  radius)  is  the  logarithm  of  the  parallax  in  longitude. 

Scholium.  The  method  of  applying  the  parallaxes  ufually  given  requires  no 
other  corredion  than  the  following  :  When  the  pole  of  the  ecliptick  of  the  fame 
name  as  the  latitude  is  under  the  horizon,  to  the  cotangent  of  the  altitude  of  the 
nonagefimal  degree  add  the  cotangent  of  the  moon's  latitude  ;  the  fum  is  the  cofine 

y  of 
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of  an  angle ;  which  added  to,  and  fubtraded  from,  the  longitude  of  nonagefimal 
degree  gives  two  longitudes,  between  which  the  Moon's  latitude  of  a  contrary 
name  to  the  elevated  pole  is  to  be  increafed  for  the  apparent  latitude ;  but  beyond 
thofe  longitudes  the  Moon's  true  latitude  is  to  be  ijicreafed  by  the  parallax  in 
latitude  to  have  the  apparent  latitude. 


REMARKS  ON  THE  ARTIFICIAL  HORIZONS,  &c. 

By  Mr.  Reuben  Burrow. 

A  HE  utility  of  a  perfedl  horizon  and  the  liablenefs  of  Quickfirver  to  be  dlflurbed 
by  the  leaft  wind,  have  induced  numbers  of  people  to  invent  artificial  horizons  of 
different  kinds,  and  many  of  them  very  complicated.  Some  time  ago  having  oc- 
cafion  to  determine  the  fituation  of  feveral  places  by  Aftronom.ical  Obfervations, 
and  there  being  no  Aftronomical  Quadrant  belonging  to  the  Company  in  the  Set- 
tlement, I  was  under  a  neceffity  of  determining  the  Latitudes  by  a  Sextant ;  and 
that  at  a  time  when  the  Sun  pafled  fo  near  the  Zenith  as  to  make  it  impoflible  to 
get  meridian  altitudes  :  I  therefore  coUedled  all  the  different  artificial  horizons  and 
glafs  roofs  and  other  contrivances  for  that  purpofe  I  could  meet  with  ;  but,  though 
they  appeared  correct,  the  refults  were  very  erroneous.  I  examined  them  by  bring- 
ing the  two  limbs  of  the  Sun,  feen  by  dire£l  vifion,  to  touch  apparently  in  the  telef- 
cope  of  a  Sextant,  and  then  obferved  the  refledted  images  in  Quickfilver,  which  ftill 
appeared  to  touch  as  before  ;  but,  on  examining  the  refledted  images  in  the  reft  of 
the  artificial  horizons,  none  of  them  appeared  to  touch ;  and  the  error  in  many  was 
very  confiderable.  I  tried  a  number  of  other  methods  with  little  fuccefs  ;  as  they 
were,  moftly,  combinations  of  glaffes :  at  laft,  accidentally  hearing  fome  officers 
fpeaking  of  "  Tents  that  would  neither  turn  Sun  nor  Rain,"  I  confidered  that  the 
rays  of  the  Sun  would  pafs  through  Cloth  unrefradled ;  and  in  confequence  of  this 
idea  I  applied  fome  thin  mofquita  *  curtain  as  a  covering  to  the  Quickfilver,  and 

*  A  Uintl  of  Silk  Gauze  as  clofe  as  Book-muflin,  and  perfeftly  tranfparent :  It  is  to  be  ftretchcd  over  a  hoop  which 
ftands  without  touching  the  vefiel  containing  the  Mercury. 

found 
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found  It  efFedually  excluded  the  wind  and  admitted  the  Sun  ;  and  what  is  of  equal 
confequence  in  this  country,  it  totally  kept  away  thofe  minute  infeds  that  difturb 
the  furface  of  the  quickfilver  in  obferving  ;  in  fhort  it  formed  fo  complete  a  horizon 
that  I  could  not  before  have  hoped  for  any  thing  fo  perfedl ;  and  it  is  equally  ap- 
plicable to  the  fun  and  ftars. 

For  taking  very  great  or  very  fmall  elevations  of  the  Sun  (which  with  the  com- 
mon Horizon  Sextants  are  impradlicable  in  the  dired  method),  a  poliihed  metal- 
line inftrument  might  be  made  in  the  form  of  part  of  a  hollow  obtufe  cone :  this 
might  have  its  axis  fet  perpendicular  to  the  Horizon  at  any  time  by  means  of 
fcrews  in  a  variety  of  methods  ;  and  obfervations  might  be  made  by  it  with  great 
exadnefs. 

In  finding  the  latitude,  when  meridian  obfervations  cannot  be  taken,  either 
there  is  an  opportunity  of  taking  Altitudes  on  both  fides  of  the  meridian,  or  not : 
when  there  is  not,  the  heft  method  is  to  calculate  the  latitude  from  two  ahitudes 
and  the  time  between,  exadlly  by  fpherical  trigonometry  (firft  corredling  the  de- 
clination to  the  beginning  and  end  of  each  interval),  as  the  approximating  methods 
of  DowEs  and  others  are  totally  infufficient :  when  obfer\^ations  can  be  taken  both 
before  and  after  noon,  it  is  beft  to  take  a  number  of  altitudes  in  both,  and  then 
make  out  the  equal  altitudes  by  proportion  ;  then  having  found  the  true  time  of 
noon  by  the  ufual  method,  correal  the  two  inten^als  and  the  declination  to  each 
time,  and  the  latitude  may  be  found  as  follows  : 

Add  the  Cofine  of  the  ajigle  from  noon,  to  the  Cotangent  of  the  declination  ;  the  f urn 
is  the  Cotangent  of  an  arch  A. 

Add  tie  fine  of  A^  the  fine  of  the  altitude,  and  the  arithmetical  complement  ofthefne 
of  the  declination,  together  ;  thefum  is  the  Cofne  of  an  arch  B. 

Then  the  fum  or  difference  of  A  and  B  is  the  Latitude. 

As  every  fingle  altitude  gives  an  independent  Latitude,  it  is  evident  the  Latitude 
may  be  thus  found  to  great  exadtnefs. 

An  inftrument  might  eafily  be  contrived  to  meafure  the  Sun's  angle  of  pofition 
to  great  exaftnefs,  from  whence  the  Latitude  might  readily  be  deduced ;  a  fmall 
addition  to  the  common  theodolite  would  be  fufficient.  The  variation  of  the 
azimuth  near  the  meridian  may  alfo  be  advantageoufly  applied  for  the  fame 
purpofe. 


DEMONSTRA- 


[    1(50   ] 

DEMONSTRATION   OF   A  THEOREM    CONCERNING    THE    INTER- 
SECTIONS OF  CURVES. 

By  Reuben  Burrow,  Efq^ 

IN  Stone's  Mathematical  Didionary  Is  the  following  paragraph  :  "  Two  geome- 
*'  trical  lines  of  any  order  will  cut  one  another  in  as  many  points  as  the  number 
"  expreffes  which  is  produced  by  the  multiplication  of  the  two  numbei-s  expreffing 
•'  thofe  orders:"  and  Mr.  Eraikqnridge  in  the  preface  to  his  Exercitatio  Geo- 
fuetrica  de  defcriptione  Cicrvarum  fays  :  "  Mr.  George  Campbell,  now  Clerk  of 
•'  the  Stores  at  Woolwich^  has  got  a  neat  demonftration  of  the  fame,  which  he  hopes 
"  he  will  publifh."  As  it  does  not  appear  that  Campbell  ever  publifhed  any 
thing  except  a  paper  on  the  roots  of  equations,  and  a'  fmall  treatife  on  the  pla- 
giarifms  of  Maclaurin,  it  is  very  probable  his  demonftration  is  loft,  and  therefore 
it  may  not  be  improper  to  publifh  the  following. 

The  equation  of  a  line  of  the  firft  order  has  one  root,  or  fun(3:ion  of  the  Abfcifs, 
for  the  Ordinate  ;  of  the  feeond  order,  two  ;  and  fo  on. 

In  equations  for  two  right  lines  the  roots  may  fo  vaiy  and  accommodate  them- 
felves  to  each  other,  that  the  quantities  exprefling  the  ordinates  may  be  equal ;  and 
as  there  is  only  one  cafe  where  this  can  happen,  therefore  two  right  lines  can  only 
interfe£l  in  one  point. 

If  a  line  of  the  firft  order  be  compared  with  a  line  of  the  feeond  ;  or  an  equation 
of  one  root  with  an  equation  of  two  ;  the  root  of  the  firft  and  a  fingle  root  of  the 
feeond  may  fo  vary  as  to  become  equal  to  each  other,  or  to  form  an  interfedtion: ; 
by  the  fame  reafon,  the  fingle  root  of  the  firft  and  the  remaining  root  of  the  feeond. 
may  each  fo  vary  as  to  become  equal,  or  to  form  another  interfedtion,  and  therefore 

a  right  line  cuts  a  line  of  the  feeond  order  in  two  points. 

If  a  line  of  the  firft  order  be  compared  with  a  line  of  the  n  order,  it  is  alfo  evident 

that  the  fingle  root  of  the  firft  line,  may  in  the  fame  manner  be  fo  varied  with  each. 

of  the  n  roots  of  the  feeond  line  as  to  become  equal ;  and  therefore  a  right  line  may 

cut  a  line  of  the  n  order  in  n  points. 

Let  a  line  of  the  m  order  be  now  compared  with  a  line  of  the  order  n ;  then  as 

each  fingle  root  of  the  firft  line  may  become  equal,  in  the  fame  manner,  to  every 

root  in  the  feeond ;  it  therefore  follows  that  for  every  unit  in  m  there  may  be 

J2  inter- 
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n  interfedtlons,   and  as   there   are  m  units,  there  confequently  will  be  mn  inter- 
fedlions. 

The  fame  method  may  be  appUed  to  the  determination  of  the  points,  line,  and 
furfaces,  that  arife  from  the  interfe£tions  of  Hnes,  furfaces,  and  fohds  ;  by  con- 
fidering  that  the  number  of  times  that  p  may  be  taken  from  m,  and  q  at  the  fame 
time  from  ;/,  will  be=m.m — i p,  x  n.n — i  .  .  .  q 

1.2.3. ..p,  X  1-2.3  —  q 
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THE  PROCESS  OF  MAKING  ATTAR,  OR  ESSENTIAL  OIL  OF  ROSES. 

By  Lieutenant  Colonel  Poller^ 

X  HE  Attar  is  obtained  from  the  Rofes  by  fimple  diftillation,  and  the  following 
is  the  mode  in  which  I  have  made  it.  A  quantity  of  frefli  Rofes,  for  example 
forty  pounds,  are  put  in  a  Still  with  fixty  pounds  of  water,  the  Rofes  being  left  as 
they  are  with  their  Calyxes,  but  with  the  ftems  cut  clofe..  The  mafs  is  then  well 
mixed  together  with  the  hands,  and  a  gentle  fire  is  made  under  the  Still ;  when 
the  water  begins  to  grow  hot,  and  fumes  to  rife,  the  cap  of  the  Still  is  put  on,  and 
the  pipe  fixed  ;  the  chinks  are  then  well  luted  with  pafte,  and  cold  water  put  oa 
the  refrigeratory  at  top  :  the  receiver  is  alfo  adapted  at  the  end  of  the  pipe  ;  and 
the  fire  is  continued  under  the  Still  neither  too  violent  nor  too  weak.  When 
the  impregnated  water  begins  to  come  over,  and  the  Still  is  very  hot,  the  fire  is 
lefTened  by  gentle  degrees,  and  the  diftillation  continued  till  thirty  pounds  of  water 
are  come  over,  which  is  generally  done  in  about  four  or  five  hours ;  this  Rofe- 
water  is  to  be  poured  again  on  a  frefh  quantity  (forty  pounds)  of  Rofes,  and  from 
fifteen  to  twenty  pounds  of  water  are  to  be  drawn  by  diftillation,  following  the 
lame  procefs  as  before ;  the  Rofe-water  thus  made  and  cohobated,  will  be  found, 
if  the  Rofes  were  good  and  frefti,  and  the  diftillation  carefully  performed,  highly 

fcented 
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fcented  with  the  Rofes.  It  is  then  poured  into  pans  either  of  earthen  ware  or  of 
tinned  metal,  and  left  expofed  to  the  frefh  air  for  the  night.  The  ^ttar  or  EJfence 
will  be  found  in  the  morning  congealed,  and  fwimming  on  the  top  of  the  water ; 
this  is  to  be  carefully  feparated  and  colledled  either  with  a  thin  fhell  or  a  fkimmer, 
and  poured  into  a  vial.  When  a  certain  quantity  has  thus  been  obtained,  the 
water  and  feces  mull  be  feparated  from  the  clear  eflence,  which,  with  refped;  to 
the  firft,  will  no  be  difficult  to  .-do,  as  the  elTence  congeals  with  a  flight  cold,  and 
the  water  may  then  be  made  to  run  off.  If,  after  that,  the  Effence  is  kept  fluid  by 
heat,  the  feces  will  fubfide,  and  may  be  feparated,  but,  if  the  operation  has  been 
neatly  performed  thefe  will  be  little  or  none.  The  feces  are  as  highly  perfumed 
as  the  Eflence,  and  mufl:  be  kept,  after  as  much  of  the  Eflence  has  been  fkimmed 
from  the  Rofe- water  as  could  be.  The  remaining  water  fhould  be  ufed  for  frefli 
diftillations,  inftead  of  common  water,  at  leaft  as  far  as  it  will  go. 

The  above  is  the  whole  procefs  of  making  genuine  Attar  of  Rofes.  But,  as  the 
Rofes  of  this  country  give  but  a  very  fmall  quantity  of  Effence,  and  it  is  in  high 
efl:eem,  various  ways  have  been  thought  of  to  augment  the  quantity,  though  at  the 
expence  of  the  quality.  In  this  country,  it  is  ufual  to  add  to  the  Rofes  when  put  in 
the  Still,  a  quantity  of  Sandal-wood  rafpings,  fome  more,  fome  lefs  (from  one  to 
five  tolahs,  or  half  ounces).  The  Sandal  contains  a  deal  of  Effential  Oil  which  comes 
over  freely  in  the  common  diftillation,  and  mixing  with  the  Rofe-water  and  Effence, 
becomes  ftrongly  impregnated  with  their  perfume  :  the  impofition  however  can- 
not, be  concealed;  the  Effential  Oil  of  Sandal  wifl  not  congeal  in  common  cold, 
and  its  fmell  cannot  be  kept  under,  but  will  be  apparent  and  predominate,  fpite  of 
every  art.  In  Capemire  they  feldom  ufe  Sandal  to  adulterate  the  Attar^  but  I 
have  been  informed,  to  encreafe  the  quantity,  they  diftil  with  the  Rofes  a  fweet- 
fcented  grafs,  which  does  not  communicate  any  unpleafant  fcent,  and  gives  the 
Attar  a  high  clear  green  colour :  this  EflTence  alfo  does  not  congeal  in  a  flight  cold 
as  that  of  Rofes. 

Many  other  ways  of  adulteration  have  been  praftifed,  but  all  fo  grofs  and  pal- 
pable that  I  Ihall  fay  nothing  of  them. 

The  quantity  of  Effential  Oil  to  be  obtained  from  the  Rofes,  is  very  precarious 
and  uncertain,  as  it  depends  not  only  on  the  fkill  of  the  dlftiller,  but  alfo  on  the 
quality  of  the  Rofes,  and  the  favourablenefs  of  the  feafon  :  even  in  Europe  where 
the  Chemiflis  are  fo  perfed  in  their  bufmefs,  fome,  as  Tachenius,  obtained  only 
half  an  ounce  of  Oil  from  one  hundred  pounds  of  Rofes. — Hamberg  obtained 

one 
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one  ounce  from  the  fame  quantity  ;  and  Hoffman  above  two  ounces.  (N.  B. 
the  Rofes  in  thofe  inftances  were  ftripped  of  their  calyxes  and  only  the  leaves  ufed.) 
In  this  country  nothing  like  either  can  be  had,  and  to  obtain  four  Mafias  (about 
one  drachm  and  half)  from  eighty  pounds,  which,  dedudting  the  calyxes,  comes 
to  fomething  lefs  than  three  drachms  per  hundred  pounds  of  Rofe-Ieaves,  the  fea- 
fon  muft  be  very  favourable  and  the  operation  carefully  performed. 

In  the  prefent  year,  1787,  I  had  only  fixteen  Tolas  of  ylttar  from  fifty-four 
Maunds^  twenty-three  Seers^  of  Rofes,  produced  from  a  field  of  thirty-three  Biggahs^ 
or  eleven  Englifi  acres  ;  which  comes  to  about  2  dr.  per  100  pounds.  The  colour 
of  the  Attar  of  Rofes  is  no  criterion  of  its  goodnefs,  quality,  or  country.  I  have 
had,  this  year.  Attar  of  a  fine  emerald  green,  of  a  bright  yellow,  and  of  a  reddiflx 
hue,  from  the  fame  ground,  and  obtained  by  the  fame  procefs,  only  of  Rofes  col- 
ledted  at  different  days. 

The  calyxes  do  not  in  any  fliape  diminifh  the  quality  of  the  Attar  ;  nor  impart 
any  green  colour  to  it ;  though  perhaps  they  may  augment  the  quantity  :  but  the 
trouble  neceffary  to  ftrip  them  muft,  and  ought  to,  prevent  its  being  ever  put  in 
practice. 

Luc  know,  May^   ^7^7  ^ 


BY  MR.  MACDONALD,  WITH  A  SPECIMEN  OF  GOLD. 


A  HE  country  of  Lirnong,  on  the  Ifland  of  Sumatra,  immediately  contiguous  to 
the  prefidency  of  Fort  Marlbrciigh,  and  between  feventy  and  eighty  miles,  inland, 
produces  the  fineft  gold  and  gold-duft  on  that  ifland.  The  Lim'jng  gold  merchants 
repair,  annually,  to  Marlbrough,  for  the  purchafe  of  Opium,  and  fuch  other  articles 
as  they  may  be  in  want  of ;  in  exchange  for  which,  they  give  gold,  of  fo  pure  a 
nature,  as  to  contain  little  or  no  alloy.  The  gold  is  found  fometimes  in  duft,  and 
often  lodged  in  a  very  hard  ftone.  It  is  of  a  whitifh  colour,  and  refembles  that  in 
which  the  veins  run  in  the  gold  mines  of  Tiltil  in  Chili.  The  gold  is  extraded  by 
beating  the  compound  mafs  in  order  to  difengage  it  from  the  ftone,  which  flies 
off  in  fpUnters,  and  leaves  the  gold  cleared  of  it.     This  is  the  mode  ufed  by  a  rude 

people  i 


5  61  REMARKS  ON  THE 

people  ;  by  which  a  part  of  the  gold  muft  be  loft  m  the  fpUnters  of  the  ftone,  which' 
fly  off  in  beating  the  mafs.  They  are  totally  ignorant  of  the  advantage  of  grinding 
it  to  a  grofs  powder,  mixing  it  with  quickfilver,  and  feparating  the  earthen  and  ftony 
particles  from  thofe  of  the  gold,  by  the  aftion  of  a  ftream  of  water  on  this  pafte, 
carrying  off  the  former,  and  leaving  the  latter  precipitated  to  the  bottom  by  their 
greater  weight.  They  are  almoft  entirely  ignorant  of  the  principles  of  affaying  and 
amalgamation,  but  ai'e  extremely  expert  in  feparating  particles  of  foreign  metals 
from  gold-duft,  by  a  very  fuperior  acutenefs  of  vifion,  no  doubt  arifmg  from  expe- 
rience, and  not  a  peculiar  gift.  They  have  people  among  them,  who  are  gold- 
cleaners  by  occupation.  The  gold  is  found  in  a  fpecies  of  earth  compofed  of  a  clay- 
ifh  red  loam.  On  digging  the  earth,  it  is  found  to  confift  of  ftrata  (under  the  loam 
of  the  furface,  commonly  called  foil)  of  irregular-fhaped  ftones  of  a  mouldering  na- 
ture, mixed  with  a  red  clay,  and  hard  pebbles  mixt  with  a  pale  red  clay,  of  a  more 
xienfe  confiftency  than  that  of  the  firft  ftratum.  The  firft  ftratum  extends  to  a  depth 
of  three  feet  and  a  half,  and  the  fecond  to  fomewhat  lefs.  The  confiftency  under 
ithefe  ftrata  is  formed  of  either  hard  rock,  or  of  gravel  nearly  approaching  to  it.  The 
gold  is  found  mixed  with  a  ftone  of  a  hard  nature,  and  capable  of  fuftaining  a  polifli. 
It  is  found  near  the  furface,  and,  generally,  in  a  foil  freeft  from  folid  rock. 

The  merchants,  who  bring  the  gold  for  fale,  are  not  themfelves  the  finders  or  ga- 
tlierers  of  it,  but  receive  it,  for  merchandife,  from  the  Ma/ays  inhabiting  the  inte- 
rior parts  of  the  country.  The  native  indolence  of  the  Malay  difpofition  prevents 
them  from  collefting  more  than  is  fufficient  to  fupply  the  few  and  fimple  wants  of  a 
race  of  men,  as  yet,  unenlightened  by  civilization  and  fcience,  and  ignorant  of  the 
full  extent  of  the  advantages  of  the  country  inhabited  by  them.  We  have  not,  to 
this  hour,  explored  a  country,  which,  we  have  reafon  to  fuppofe,  produces  more, 
or  as  much  gold  as  either  Pej'u  or  Mexico.  This  may  be  attributed,  partly,  to 
the  difficulties  incident  to  the  undertaking,  and  partly,  to  a  want  of  curiofity, 
that,  indulged,  might  have  been  productive  of  great  national  and  private  advan- 
tages. The  roads  lea<ling  to  this  golden  country  are  almoft  impervious  ;  affording 
only  a  fcanty  path  to  a  fingle  traveller,  where  whole  nights  muft  be  paffed  in  the 
open  air,  expofed  to  the  malignant  influence  of  ahoftile  climate,  in  a  countrv  infeft- 
ed  by  the  moft  ferocious  wild  beafts.  Thefe  are  circumftances  that  have  hitherto 
checked  curiofity,  but  perfeverance  and  contrived  precaution  will  furmount  the  ob- 
ftacles  they  furnifh,  and  fuch  difcoveries  might  be  made,  as  would  amply  compen- 
fate  for  the  difficulties  leading  to  them.     The  gold-merchants  who  come  from  the 

neigh- 
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nelghbourmg  and  lefs  rich  countries,  give  us  fuch  accounts  of  the  facility  of  pro- 
curing gold,  as  border  nearly  on  the  marvellous,  and  would  be  altogether  incredible, 
if  great  quantities  of  that  metal  produced  by  them  did  not,  in  a  great  meafure,  evinc? 
the  certainty  of  their  accounts.  I  have  feen  an  imperfect  chart  of  a  part  of  the  in- 
terior country,  made  by  an  intelligent  native,  on  the  fcale  of  the  rate  of  his  walk- 
ing, and  from  the  refpedlive  lituations  of  the  fun  in  regard  to  his  pofition.  It 
contained  a  chain  of  what  he  called  Gold  Mines,  extending  in  latitude,  nearly,  not 
much  lefs  than  three  degrees.  This  chart  is  in  the  pofleffion  of  Mr.  Miller  of 
the  council  of  Fort  Marlbrough,  who  did  me  the  favour  of  explaining  it.  After 
making  allowances  for  the  licence  of  a  traveller,  fome  credit  may  be  given  to  this 
chart,  more  efpecially,  as  we  are  well  aflured,  that  that  part  oi  Sumatra  produces  large 
quantities  of  fine  gold.  The  refult  of  the  whole  is,  that  it  would  be  a  very  laud- 
able objedt  to  explore  thofe  rich  countries,  and  to  eftablifh  the  working  of  gold- 
mines in  them,  as  it  could  be  done  under  a  certain  profpe£t  of  advantage.  The  ex- 
pence  arifing  from  clearing  the  country,  procuring  intelligence,  making  roads,  eftab- 
lifhing  and  forming  pofts  of  communication,  and  of  employing  profeffional  men, 
would,  undoubtedly,  be  at  firft  very  confiderable,  but  the  refulting  advantages  would 
defray  thefe,  and  render  it  a  matter  of  furprife,  that  a  meafure  attended  with  fuch 
obvious  utility,  had  not  been  adopted  at  an  earlier  period. 

It  is  more  than  probable,  that  Sumatra  muft  have  been  the  Opfoir  of  Solomon's 
time.  This  conje<3:ure  derives  no  fmall  force  from  the  word  Ophir's  being  really  a 
Malay  fubftantive  of  a  compound  fenfe,  fignifying  a  mountain  containing  gold.  The 
jiatives  have  no  oral  or  written  tradition  on  the  fubjedt,  excepting,  that  the  illand 
has  in  former  times  afforded  gold  for  exportation  :  whether  to  the  eaftward  or  weft- 
ward,  remains  an  uncertainty.  We  have  certain  accounts,  that  the  veflels,  that  im- 
ported this  article,  were  long  detained,  or  did  not  return  in  much  lefs  than  a  year  ; 
it  is  therefore  probable  that  they  wintered,  during  the  violence  of  the  S.  W.  mon- 
foon,  either  at  Ceylon,  or  on  the  N.  E.  coaft  ;  and  completed  their  voyages  during 
ihe  moderate  part  of  the  other  monfoon. 


XVIII. 
ON  THE  LITERATURE  OF  THE  HINDUS,  FROM  THE  SANSCRIT^ 
(COMMUNICATED    BY    GOVERDHAN   CAUL.)    WITH    A   SHORT 
.COMMENTARY. See  the  Works  of  Sir  William  Jones,  Vol.  I.  p.  349. 
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TO  THE  PRESIDENT. 

My  dear  Sir, 

1  HEREWITH  fend  you  fix  ancient  copper-plates,  faftened  together  by  a  ring  Irf 
two  parcels,  each  containing  three.  They  were  found  in  digging  foundations  for 
fome  new  works  at  the  fort  of  Tanna^  the  capital  of  Salfet.  The  Governor  of  Bom" 
bay  informed  me  none  of  the  Gujerat  Bramins  could  explain  the  infcriptions.  I  ob- 
tained permiffion  to  bring  them  round  with  me,  being  defirous  of  fubmltting  them 
to  the  inveftigation  of  the  Asiatic  K  Society,  under  the  promife  of  reftoring  them 

to  the  proprietor. 

I  have  the  honour  to  be  with  great  refpe£t. 

Dear  Sir  William, 

Your  moft  faithful  humble  fervant, 

February  IS,    I j^j.  J.  CARNAC. 

XIX. 
AN  INDIAN  GRANT  OF  LAND  IN  Y.  C.  1018,  LITERALLY  TRANS- 
LATED  FROM  THE  SANSCRIT,   AS    EXPLAINED    BY    RA'MALO'- 
CHAN  PANDIT,    COMMUNICATED    BY   GENERAL    CARNAC. 

See  the  Works  of  Sir  William  Jones ^  Vol.  I.  p.  529. 


TO  THE  PRESIDENT. 
Dear  Sir, 

1  DO  myfelf  the  honour  to  fend  you  a  few  remarks  on  Tagara,  and  beg  leave  to 
fubmit  them  to  your  judgement :  inquiries  of  that  kind  are  generally  very  dry  ;  and 
unluckily  I  have  no  talent  for  amplification.  I  have  collected  all  I  could  find  in  the 
ancient  authors,  and  endeavoured,  by  bringing  the  whole  together,  to  elucidate  a 
fubjeft,  which  muft  be  interefting  to  the  Asiatick  Society  ;  and  this,  I  hope, 
■will  fecure  me  their  indulgence.  I  have  been  as  fparing  as  poffible  oi  Greek  quota- 
tions :  I  am  not  fond  of  them  ;  however,  I  have  ventured  a  few,  which  I  thought 
abfolutely  neceflary.  With  refpe£t  to  the  hiftorical  part,  you  will  find,  I  am  not 
converfant  with  the  Hindu  antiquities  :  indeed,  I  have  no  time  to  ftudy  languages. 

I  am, 

Dear  Sir, 

Your  moft  obedient  humble  fervant, 
Rufapugla,  June  \o,  1787.  F.  WILFORD. 

XX.  RE- 
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REMARKS  ON  THE  CITY  OF  TAGARA. 
By  Lieutenant  Francis  Wilford. 


X.  HE  expedition  of  Alexander  having  made  the  Greeks  acquainted  with  the 
riches  of  India,  they  foon  difcovered  the  way  by  fea  into  that  country,  and,  having 
entered  into  a  commercial  correfpondence  with  the  natives,  they  found  it  fo  benefi- 
cial, that  they  attempted  a  trade  thither. 

Ptolemy  Philadelphus,  king  of  Egypt ^  in  order  to  render  the  means  eafy  to 
merchants,  fent  one  Dionysius  into  the  fouthern  parts  oilndia^  to  inquire  into  the 
nature  of  that  country,  its  produce,  and  manufadtures. 

It  was  then  'Tagara  began  to  be  known  to  the  Greeks^  about  2050  years  ago. 

Arrian,  in  his  Periplus  Maris  Erythrcei,  fays  it  was  a  very  large  city,  and  that 
the  produce  of  the  country,  at  that  early  period,  confifted  chiefly  of  coarfe  Dun- 
garees (Othojiium  "oulgarej,  of  which  vafl  quantities  were  exported  ;  muflins  of  all 
forts  (Sindones  omnis  generis)^  and  a  kind  of  cotton  Huff  dyed  of  a  whitifh  purple, 
and  very  much  of  the  colour  of  the  flowers  of  mallows,  whence  called  Molochyna. 

All  kinds  of  mercantile  goods,  throughout  the  Deccan^  were  brought  to  "Tagara^ 
and  from  thence  conveyed  on  carts  to  Baroach  (Barygaza). 

Arrian  informs  us,  that  Tagara  was  about  ten  days'  journey  to  the  eaft:ward  of 
another  famous  mart,  called  PUthana  or  Pluthana. 

That  Pluthana  was  twenty  days'  journey  to  the  fouthward  of  J5(;7r/?^f >^  ;  alfo, 

That  the  road  was  through  the  Balagaut  mountains. 

And  here  we  muft  obferve,  that  the  Latin  tranflation  of  the  Periplus'^  by  Stuc- 
Kius  is  very  inaccurate  and  often  erroneous  ;  as  in  the  following  paflTage,  where 
Arrian  fpeaking  of  Tagara,  fays 

"  KocTceyiTcti  ct  £^  avTuy  Tro^iicnig  ccuch^m'''  axi  cc-oliaig  i*tyiieit(  eig  ttjv  Bafi/ya/a/'." 

■which  Stuckius  tranflates  thus, 

"  Ex  his  autem  emporiis,  per  /oca  invia  et  difficillima,  res  Barygazara  plaufl:ris  con- 
**  vehuntur.^' 
But  it  Ihould  be, 

♦  Geographise  veteris  Scriptores  Grseci  minores.     V^ol.  I. 

Z  2  "Ex 
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*♦  Ex  his  autem  emporiis,  per  maximos  afcenfus,  res  Barygazam  deorfu?nferuntur.^* 

Yixrdyuj  {\gxvAt?,  deorfum  ferre  (to  bring  down)  not  convehere. 

Avot'xi  fjiiyUai  fhould  be  tranflated  per  maximos  afcenfus :  Avahiu  or  ajolog  in  this  place 
fignifies  an  afcenty  a  road  over  hills  ;  and  this  meaning  is  plainly  pointed  out  by  the 
words  y-x-xocyitoLi  and  i^^ykoc's- 

In  fhort  aio^i'ai  u.:yUcii  Is  the  true  tranflation  of  the  Hindoo  word  Bala-gaiit^  the 
name  of  the  mountains,  through  which  the  goods  from  Tagara  to  Baroach  ufed  td 
be  conveyed. 

This  paflage  in  Arrian  is  the  more  interefting,  as  it  fixes  the  time  when  the 
Bala-gaiit  mountains  were  firft  heard  of  in  Europe. 

The  bearing  from  'T agar  a  to  Fliithana  is  exprefsly  mentioned  by  Arrian  {^^k 
aji,«tTsX;ii')  but  Is  left  out  by  Stuckius. 

Pluthana  is  an  important  point  to  be  fettled,  as  It  regulates  the  fituation  of 
T agar  a. 

It  ftill  exifts,  and  goes  nearly  by  the  fame  name,  being  called  to  this  day  Put- 
tanah :  It  Is  fituated  on  the  fouthern  bank  of  the  Goddvery^  about  217  Britifh  miles 
to  the  fouthward  of  Baroach. 

Thefe  217  miles,  being  divided  by  twenty,  the  number  of  days  travellers  were 
between  Pultanah  and  Baroach  according  to  Arrian,  give  nearly  eleven  miles  per 
day,  or  five  cofs,  which  is  the  ufual  rate  of  travelling  with  heavy  loaded  carts. 

The  Onyx  and  feveral  other  precious  ftones  are  ftill  found  in  the  neighbourhood  of 
Pultanah,  as  related  by  Arrian  ;  being  wafiied  down  by  torrents  from  the  hills 
during  the  rains,  according  to  Pliny. 

Arrian  Informs  us  that  the  famous  town  oi  Tagara  v^diS  about  ten  days' journey 
to  the  eaftward  of  Pultanah. 

According  to  the  above  proportion,  thefe  ten  days  (or  rather  fomewhat  lefs  *)  are 
equal  to  about  100  Britifh  miles,  and  confequently  Tagara,  by  its  bearing  and  dif- 
tance  from  Pultanah.,  falls  at  Deogir,  a  place  of  great  antiquity,  and  famous  through 
all  India  on  account  of  the  Pagodas  of  Eloura.  It  is  now  called  Doulet-abad  and 
about  four  cofs  N.  W.  of  Aurutigabad. 

Ptolemy  agrees  very  well  with  Arrian,  with  refpedtto  dlftances  and  bearings, 
if  we  admit  that  he  has  miftaken  Baithana  or  Paithana  for  Plithana ;  and  this,  I  am 
pretty  fure,  is  really  the  cafe,  and  may  be  eafily  accounted  for,  as  there  is  very  littfe 
difference  between  HAIQANA  and  OAieANA  in  the  Greek  charadler.  ■   • 

*  'f2f  yjfic^iicy  JSx«  quafi  dies  decern. 

Paithana 


REMARKS  ON    THE  CITY  OF  TAGARA.  169 

;  ■  Paithana^  now  Patian  *  or  Putten,  is  about  half  way  between  Tagara  and 

Pltthana. 

,    According  to  Ptolemy,  Tagara  and  Pat  tan  were  fituated  to  the  northward  of 

the  Baund-Ganga  (Binda  or  Bynda  river),  commonly  called   Goddvery  :  and   here 

Ptolemy  is  very  right. 

In  Mr.  Bussy's  marches,  Pattan  is  placed  to  the  fouthward  of  the  Godvdvery; 
but  it  is  a  miftake. 

It  appears  from  Arrian's  Periplus^  that,  on  the  arrival  of  the  Greeks  \nio  the 
Deccan,  above  2000  years  ago,  Tagara  was  the  Metropdis  of  a  large  diftrid  called 
Ariaca^  which  comprehended  the  greateft  part  of  Subah  Aurangabad  2ind  the  fouthem 
part  of  Cancan ;  for  the  northern  part  of  that  diftrid,  including  Dafnaun^  Callian, 
the  ifland  of  Salfet^  Bombay^  &c.  belonged  to  the  Rajah  of  Larikeh  or  Lar^  accord- 
ing to  Arrian  and  Ebn  Said  al  Magrebi. 

It  is  neceflary  to  obferve  here,  that,  though  the  author  of  the  Periplus  is  fuppofed 
to  have  lived  about  the  year  160  of  the  prefent  era,  yet  the  materials,  he  made  ufe 
of  in  compiling  his  diredory,  are  far  more  ancient :  for,  in  fpeaking  of  Tagara^  he 
fays  that  the  Greeks  were  prohibted  from  landing  at  Callian,  and  other  harbours  on 
that  coaft.  Now  it  is  well  known,  that,  after  the  conqueft  of  Egypt,  the  Romans 
had  monopolized  the  whole  trade  to  India,  and  would  allow  no  foreigner  to  enter 
the  Red  Sea ;  and  confequently  this  paflage  has  reference  to  an  earlier  period,  pre- 
vious to  the  conqueft  of  Egypt  by  the  Romans. 

About  the  middle  of  the  firft  century,  Tagara  was  no  longer  the  capital  of  Ariaca^ 
Rajah  Salbahan  having  removed  the  feat  of  the  empire  to  Pattan. 

Ptolemy  informs  us,  that  Paiihana  or  Pattan  had  been  the  refidence  of  a  prince 
of  that  country,  whofe  name  the  Greeks  have  ftrangely  disfigured  :  we  find  it  vari- 
oufly  fpelt,  in  different  MSS.  of  Ptolemy,  Siripolemaus,  Siropolemceiis,  Siroptole- 
mceus,  &c. 

Yet  when  we  confider,  that,  whenever  Pattan  is  mentioned  by  the  Hindoos,  they 
generally  add,  it  was  the  refidence  of  i?^'^^  SALBAHANf,  who  in  the  dialed  of  the 
.Deccan  is  called  Saltvanam  or  Salibanam,  I  cannot  help  thinking,  that  the  Greeks 
have  disfigured  this  laft  word  Salibanam  into  Saripalam,  from  which  they  have  made 
Siripolemceus,  Siropolemceus,  &c. 

Bickermajit  ruled  for  fome  time  over  the  northern  parts  of  the  Deccan  ;  but 
the  Rajahs,  headed  by  Salbahan,  having  revolted,  they  gave  him  battle,  and  he 

*  Patinet  Tab.  Peutinger.  Puiinna  Anonym.  Ravenn.      f  (Making  ufe  of  the  very  words  of  Ptolemy,) 

was 
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was  flain.  Tagara  became  again  the  Metropolis  of  Ariaca  ;  at  lead  It  was  fo  towards 
the  latter  end  of  the  eleventh  century,  as  it  appears  from  a  grant  of  fome  lands  in 
Concan,  made  by  a  Rajah  of  Tagara  :  this  grant  ftill  exifts,  and  was  communicated 
to  the  AsiATicK  Society  by  General  Carnac. 

When  the  MuJJulmans  carried  their  arms  into  the  Deccan  about  the  year  1293, 
Tagara  or  Deoghir  was  ftill  the  refidence  of  a  powerful  Rajah,  and  remained  fo  till 
the  time  of  Shah-Jeh  an,  when  the  diftridt  belonging  to  it  became  a  Siibah  of  the 
Mogul  empire.  Then  Tagara  was  deferred,  and  Kerkhi,  four  cofs  to  the  fouth-eaft 
of  it,  became  the  capital :  this  place  is  now  called  Auriingabad. 

Thus  was  deftroyed  the  ancient  kingdom  or  Rajafiip  of  Tagara,  after  it  had 
exifted  with  little  interruption  above  2000  years:  that  is  to  fay,  as  far  as  we  can 
trace  back  its  antiquity. 

It  may  appear  aftonifhing,  that  though  the  Rajah  of  Tagara  was  poflefled  of  a 
large  tradl  on  the  fea  coaft,  yet  all  the  trade  was  carried  on  by  land. 

Formerly  it  was  not  fo.  On  the  arrival  of  the  Greeks  into  the  Deccan,  goods  were 
brought  to  Callthan,  near  Bombay,  and  then  fhipped  off.  Flowever,  a  Rajah  of 
Larikeh,  or  Lar,  called  Sandanes,  according  to  Arri  an,  would  no  longer  allow  the 
Greeks  to  trade  either  at  Callian,  or  at  the  harbours  belonging  to  him  on  that  coaft, 
except  Baroach  ;  and  whenever  any  of  them  were  found  at  Callian  or  in  the  neigh- 
bourhood, they  were  confined  and  fent  to  Baroach  under  a  ftrong  guard.  Arri  an, 
being  a  Greek  himfelf,  has  not  thought  proper  to  inform  us  what  could  induce  the 
Rajah  to  behave  in  this  manner  to  the  Greeks  ;  but  his  filence  is  a  convincing  proof 
that  they  had  behaved  amifs  ;  and  it  is  likely  e;nough  that  they  had  attempted  to  make 
a  fettlement  in  the  ifland  of  Salfef,  in  order  to  make  themfelves  independent,  and 
facilitate  their  conquefts  into  the  Deccan. 

The  fears  of  the  Rajah  were  not  groundlefs ;  for  the  Greek  kings  of  BaSiriana 
were  pofleffed  of  the  Punjab,  Cabul,  &c.  in  the  north  of  India. 

There  were  other  harbours,  to  the  fouth  of  Callian,  belonging  to  the  Rajah  of 
Tagara,  but  they  were  not  frequented,  on  account  of  Pirates,  who,  according  to 
Pliny,  Arrian  and  Ptolemy,  infefted  thefe  countries,  in  the  very  fame  manner 
they  do  now. 
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XX. 


ON  THE  PANGOLIN  OF  BAHAR.         See  the  Works  'of  Sir  William  Jones, 
Vol,  I.  p.  545. 


XXI. 


INSCRIPTIONS  ON  THE  STAFF  OF  FI'RU'Z  SHAH.     TRANSLATED 
FROM  THE  SANSCRIT,  AS  EXPLAINED  BY  RA'DHA'CA'NTA  SAR- 

MAN.         See  the  Woth  of  Sir  William  Jones,  Vol.  I.  p.  539. 


XXII. 

A  CONVERSATION  WITH  A  BR  AM,  AN  ABYSSINIAN,  CONCERNING 
THE  CITY  OF  GWENDER  AND  THE  SOURCES  OF  THE  NILE. 
BY  THE  PRESIDENT.         See  the  Works  of  Sir  William  Jones,  Vol.  I.  p.  si  5. 


ON  THE  COURSE  OF  THE  NILE. 
Vol.  I.  p.  519. 


See  the  Works  of  Sir  William  Jones, 
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XXIIL 

ON  THE  TRIAL  BY  ORDEAL,   AMONG  THE    HINDUS.— BY  ALI' 
IBRAHIM  KHAN,  CHIEF  MAGISTRATE  AT  BANA'RES. 

Comjnunicated  by  "W AiiVi.'E-ii  Hastings,  Efq, 

A  HE  modes  of  trying  offenders  by  an  appeal  to  the  Deity,  which  are  defcribed 
at  large  in  the  Mitacjherd,  or  Comment  on  the  Dherma  Sajlra  in  the  Chapter  of 
Oaths,  and  other  ancient  books  of  Hindu  law,  are  here  fufficiently  explained,  ac- 
cording to  the  interpretation  of  learned  Pandits,  by  the  well-wifher  to  mankind, 
Ali'  Ibra'hi'm  Kha'n. 

The  word  Divya  in  Sanfcrit  fignifies  the  fame  with  partcjhd^  or  parikhya  in 
BhaJJ^a,  kafam  in  Arabic k,  -xnd  faticand  in  Perjian ;  that  is,  an  oath  ;  or  the  form  of 
invoking  the  fupreme  Being  to  atteft  the  truth  of  an  allegation  ;  but  it  is  generally 
underftood  to  mean  the  trial  by  Ordeal,  or  the  form  of  appealing  to  the  immediate 
interpofition  of  the  divine  power. 

Now  this  trial  may  be  condudted  in  7tine  ways  :  firft,  by  the  balance ;  fecondly, 
^yfre ;  thirdly,  by  water ;  fourthly,  by  poifon  ;  fifthly,  by  the  Cq/ha,  or  water  in 
which  an  idol  has  been  wafhed  ;  fixthly,  by  rice  ;  feventhly,  by  boiling  oil;  eighthly, 
by  red-hot  iron  ;  ninthly,  by  images. 

I.  Ordeal  by  the  balance  is  thus  performed.  The  beam  having  been  previoufly 
adjufted,  the  cord  fixed,  and  both  fcales  made  perfedlly  even,  the  perfon  accufedand 
a  Pandit  faft  a  whole  day;  then,  after  the  accufedhas  been  bathed  in  facred  water, 
the  homa,  or  oblation  prefented  X.oJire^  and  the  deities  worshipped,  he  is  carefully 
weighed  ;  and,  when  he  is  taken  out  of  the  fcale,  the  Pandits  proftrate  themfelves 
before  it,  pronounce  a  certain  mentra  or  incantation,  agreeably  to  the  Sdjiras^  and, 
having  written  the  fubftance  of  the  accufation  on  a  piece  of  paper,  bind  it  on  his 
head.  Six  minutes  after,  they  place  him  again  in  the  fcale  ;  and,  if  he  weigh 
more  than  before,  he  is  held  guilty ;  if  lefs,  innocent ;  if  exadly  the  fame,  he  muft 
be  weighed  a  third  time ;  when,  as  it  is  written  in  the  Mitacjherd,  there  will  cer- 
tainly be  a  difference  in  his  weight.  Should  the  balance,  though  well  fixed,  break 
down,  this  would  be  confidered  as  a  proof  of  his  guilt. 

II.  For 
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IL  For  \\\tJire-ordeal,  an  excavation,  nine  hands  long,  two  fpans  broad,  and  one 
fpan  deep,  is  made  in  the  ground,  and  filled  with  a  fire  of  plppal  wood :  into  this 
the  perfon  accufed  mufl:  walk  bare-footed ;  and,  if  his  foot  be  unhurt,  they  hold 
him  blamelefs  ;  if  burned,  guilty. 

IIL  Water-ordeal  is  performed  by  caufing  the  perfon  accufed  to  ftand  in 
a  fufficient  depth  of  water,  either  flowing  or  ftagnant,  to  reach  his  navel ;  but  care 
fhould  be  taken,  that  no  ravenous  animal  be  in  it,  and  that  it  be  not  moved  by 
much  air  :  a  BrdJoman  is  then  direcfted  to  go  into  the  water,  holding  a  ftafF  in 
his  hand  ;  and  a  foldier  (hoots  three  arrows  on  dry  ground  from  a  bow  of  cane  :  a 
man  is  next  difpatched  to  bring  the  arrow  which  has  been  fliot  fartheft ;  and, 
after  he  has  taken  it  up,  another  is  ordered  to  run  from  the  edge  of  the  water  ;  at 
which  inftant  the  perfon  accufed  is  told  to  grafp  the  foot  or  the  flafF  of  the 
Brahman,  who  ftands  near  him  in  the  water,  and  immediately  to  dive  into  it.  He 
muft  remain  under  water,  till  the  two  men,  who  went  to  fetch  the  arrows,  are 
returned  ;  for,  if  he  raife  his  head  or  body  above  the  furface,  before  the  arrows  are 
brought  back,  his  guilt  is  confidered  as  fully  proved.  In  the  villages  near  Benares 
it  is  the  pradlice  for  the  perfon,  who  is  to  be  tried  by  this  kind  of  Ordeal,  to  ftand 
in  water  up  to  his  navel,  and  then,  holding  the  foot  of  a  Brahman,  to  dive  under 
it  as  long  as  a  man  can  w^alk  fifty  paces  very  gently  :  if,  before  the  man  has  walked 
thus  far,  the  accufed  rife  above  the  water,  he  is  condemned ;  if  not,  acquitted 

IV.  There  are  two  forts  of  trial  by  poifon  \  firft,  the  Pandits  having  performed 
their  homa,  and  the  perfon  accufed  his  ablution,  two  rettis  and  a  half,  or  feven 
barley-corns,  oi  vipandga,  a  poifonous  root,  or  oifanc'hyd,  that  is,  white  arfenick, 
are  mixed  in  eight  maj]:)ci  s,  or  fixty-four  rent's,  of  clarefied  butter,  which  the 
accufed  muft  eat  from  the  hand  of  a  Brahman  :  if  the  poifon  produce  no  vifible 
efFeft,  he  is  abfolved  -,  othenvife,  condemned.  Secondly,  the  hooded  fnake,  called 
ndga,  is  thrown  into  a  deep  earthen  pot,  into  which  is  dropped  a  ring,  a  feal,  oi* 
a  coin  :  this  the  perfon  accufed  is  ordered  to  take  out  with  his  hand;  and,  if  the 
ferpent  bite  him,  he  is  pronounced  guilty ;  if  not,  innocent. 

V.  Trial  by  the  C6jl:a  is  as  follows  :  the  accufed  is  made  to  drink  three  draughts 
of  the  water,  in  which  the  images  of  the  Sun,  of  D/lv,  and  other  deities,  have 
been  wafhed  for  that  purpofe ;  and  if,  within  fourteen  days,  he  has  any  iicknefs  or 
indifpofition,  his  crime  is  confidered  as  proved. 

VI.  When  feveral  perfons  are  fufpedled  of  theft,  fome  dry  rice  is  weighed,  with 
the  facred  ftone,  called  Sd/grdm;  or  certain  S/o'cas  are  read  over  it;  after  which 
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the  fufpedied  perfons  are  feverally  ordered  to  chew  a  quantity  of  it :  as  foon  as 
they  have  chewed  it,  they  are  to  throw  it  on  fome  leaves  of  pippal,  or,  if  none  be 
at  hand,  on  fome  b'hurjapatra^  or  bark  of  a  tree  from  Nepal  or  Capmir.  The 
man,  from  whofe  mouth  the  rice  comes  dry  or  ftained  with  blood,  is  holden  guilty; 
the  reft  are  acquitted. 

VII.  The  ordeal  by  hot  oil  is  very  finiple  :  when  it  is  heated  fufficiently,  the  ac- 
cufed  thrufts  his  hand  into  it:  and  if  he  be  not  burned,  is  held  innocent. 

VIII.  In  the  fame  manner,  they  make  an  iron  ball^  or  the  head  of  a  lance^  red- 
hot,  and  place  it  in  the  hands  of  the  perfon  accufed ;  who  if  it  burn  him  not,  is 
judged  guiltlefs. 

IX.  To  perform  the  ordeal  by  hdhanndrch,  which  is  the  name  of  thtjloca  appro- 
priated to  this  mode  of  trial,  either  an  image,  named  Dharma,  or  the  Genius  of 
Juftice,  is  made  of  f:lver,  and  another,  called  Adharma,  of  clay  or  iron,  both  of 
which  are  thrown  into  a  large  earthen  jar,  and  the  accufed,  having  thruft  his  hand 
into  it,  is  acquitted,  if  he  bring  out  the  filver  image,  but  condemned,  if  he  draw 
forth  the  iron  j  or,  the  figure  of  a  deity  is  painted  on  white  cloth,  and  another  on 
black  ;  the  firll  of  which  they  name  dharma,  and  the  fecond  adharma :  thefe  are 
feverally  rolled  up  in  cow-dung,  and  thrown  into  a  large  jar  without  having  ever 
been  fhown  to  the  accufed  :  who  muft  put  his  hand  into  the  jar,  and  is  acquitted 
or  convi<fted,  as  he  draws  out  the  figure  on  white,  or  on  black,  cloth. 

It  is  written  in  the  comment  on  the  Dher??ia  Sajlra,  that  each  of  the  four  prin- 
cipal cafts  has  a  fort  of  ordeal  appropriated  to  it ;  that  a  Brahma?!  muft  be  tried 
by  the  balance,  a  CJ}:atriya  by  Jire,  a  Vaifya  by  laater,  and  a  Sudra  by  poifon ;  but 
fome  have  decided,  that  any  ordeal,  except  that  by  poifon,  may  be  performed  by 
a  Brahman,  and  that  a  man  of  any  caft  may  be  tried  by  the  balance  :  it  has  been 
determined,  that  a  woman  may  have  any  trial  except  thofe  by  poifon  and  by 
water. 

Certain  months  and  days  alfo  are  limited  in  the  Mkdcperd  for  the  different 
fpecies  of  ordeal,  as  Agrahan,  Paup,  Mdgh,  P'halgun,  Srdwan,  and  B'hddr  for 
that  hyfre^  A'fwin,  Car  tic,  Jaijht,  and  A'padh,  for  that  by  water,  PauJJ:),  Mdgh, 
and  P'halgun,  for  that  by  poifon  ;  and  regularly  there  ftiould  be  no  water-ordeal  on 
the  Aftcmi,  or  eighth,  the  Cheturdasi,  or  fourteenth  ^  day  of  the  new  or  full  moon, 
in  the  intercalary  month,  in  the  month  of  Ehddr,  on  Satiaifcher,  or  Saturday,  and 
on  Mangal,  or  Tuefday  ;  but,  whenever  the  magiftrate  decides  that  there  fliall  be 
an  ordeal,  the  regular  appointment  of  months  and  days  needs  not  be  regarded. 

The 
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The  Mitacjhera  contains  alfo  the  following  diftinftions  ;  in  cafes  of  theft  or  fraud 
to  the  amount  of  a  hundred  gold  mohrs  the  trial  by  poifon  is  proper  ;  if  eighty  mohrs 
be  ftolen  the  fufpeded  perfon  may  be  tried  hjftre  ;  \i forty,  by  the  balafice ;  if  from 
thirty  to  ten,  by  the  image-water ;  if  two  only,  by  rice. 

An  infpired  legiflator,  named  Catydyana,  was  of  opinion,  that,  though  a  theft  or 
fraud  could  be  proved  by  witneffes,  the  party  accufed  might  be  tried  by  ordeal : 
he  fays  too,  that,  where  a  thoufand  panas  are  ftolen  or  fraudulently  withheld,  the 
proper  trial  is  by  poifon  ;  ^s\\txtfven  hundred  and  fifty,  hy  fire ;  where  ^^.v  hundred 
z.nd  fixty-fix,  and  a  fradlion,  by  water  ;  where  five  hundred  by  the  balance  ;  where 
four  hundred,  by  hot  oil ;  where  three  hundred,  by  rice ;  where  an  hundred  and 
fifty,  by  the  Cofia  ;  and  where  one  hundred,  by  the  dharmdrch,  or  images  of  filver 
and  iron. 

The  mode  of  conducing  the  ordeal  by  red-hot  balls,  or  heads  of  fpears,  is  thus 
particularly  defcribed  in  the  commentary  on  Tdgyawelcya. 

At  daybreak,  the  place,  where  the  ceremony  is  to  be  performed,  is  cleared  and 
wafhed  in  the  cuftomary  form ;  and  at  fun-rife,  the  Pandits,  having  paid  their 
adoration  to  Ganesa,  the  God  of  Wifdom,  draw  nine  circles  on  the  ground  with 
cow-dung,  at  intervals  of  fixteen  fingers ;  each  circle  containing  fixteen  fingers  of 
earth,  but  the  ninth  either  fmaller  or  larger  than  the  reft :  then  they  worfhip  the 
deities  in  the  mode  prefcribed  by  the  Sdjira,  prefent  oblations  to  the  Fire,  and,  hav- 
ing a  fecond  time  worfhipped  the  Gods,  read  the  appointed  mejitrd s.  The  perfon 
to  be  tried  then  performs  an  ablution,  puts  on  moift  clothes,  and,  turning  his  face  to 
the  Eaft,  ftands  in  thefirfi  ring,  with  both  his  hands  fixed  in  his  girdle  :  after  this 
the  prefiding  magiftrate  and  Pandits  order  him  to  rub  fome  rice  in  the  hufk  between 
his  hands,  which  they  carefully  infpedl: ;  and,  if  the  fear  of  a  former  wound,  a 
mole,  or  other  mark,  appear  on  either  of  them,  they  ftain  it  with  a  dye,  that,  after 
the  trial,  it  may  be  diftinguiflied  from  any  new  mark.  They  next  order  him  to 
hold  both  his  hands  open  and  clofe  together;  and,  having  put  into  them  feven 
leaves  of  the  trembling  tree,  or  pippal,  feven  of  the  [ami  or  jerJ,  {^.x^w  blades  of 
darbha  grafs,  a  little  barley  moiftened  with  curds,  and  a  few  flowers,  they  faften 
the  leaves  on  his  hand  with  feven  threads  of  raw  cotton.  The  Patidits  then  read 
Xki&fiocas,  which  are  appointed  for  the  occafion ;  and,  having  written  a  ftate  of  the 
cafe  and  the  point  in  iffue  on  a  palmyra-leaf,  together  with  the  mentra  prefcribed  In 
the  Veda,  they  tie  the  leaf  on  the  head  of  the  accufed.  All  being  prepared,  they  heat 
an  iron  ball  or  the  head  of  a  lance,  weighing  twoy^r  and  a  half,  or  five  founds,  and 
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throw  it  into  water ;  they  heat  it  again,  and  again  cool  it  in  the  fame  manner : 
the  third  time  they  keep  it  in  the  fire  till  it  is  red-hot ;  then  they  make  the  per- 
fon  accufed  Hand  in  the  firft  circle ;  and,  having  taken  the  iron  from  the  fire  and 
read  the  ufual  incantation  over  it,  the  Pandits  place  it  with  tongs  in  his  hands. 
He  muft  ftep  gradually  from  circle  to  circle,  his  feet  being  conftantly  within  one  of 
them,  and  when  he  has  reached  the  eighth,  he  muft  throw  the  iron  into  the  ninth,  fo 
as  to  burn  fome  grafs,  which  muft  be  left  in  it  for  that  purpofe.  This  being  per- 
formed, the  magiftrate  and  Pandits  again  command  him  to  rub  fome  rice  in  the 
hufk  between  both  his  hands,  which  they  afterwards  examine ;  and,  if  any  mark 
of  burning  appear  on  either  of  them,  he  is  convidled ;  If  not,  his  innocence  is  con- 
fidered  as  proved.  If  his  hand  fhake  through  fear,  and  by  his  trembling  any  other 
part  of  his  body  is  burned,  his  veracity  remains  unimpeached  ;  but  if  he  let  the  iron 
drop  before  he  reach  the  eighth  circle,  and  doubt  arife  in  the  minds  of  the  fpe£ta- 
tors,  whether  it  had  burned  him,  he  muft  repeat  the  whole  ceremony  from  the 
beginning. 

In  the  year  of  the  Messiah,  1783,  a  man  was  tried  by  the  hot  ball  at  BendreSy 
in  the  prefence  of  me  Ali  Ibra'him  Kha'n,  on  the  following  occafion.  A  man 
had  appealed  one  Sanc  AR  of  larceny,  who  pleaded  that  he  was  not  guilty  ;  and,  as 
the  theft  could  not  be  proved  by  legal  evidence,  the  trial  by  fire-ordeal  was  ten- 
dered to  the  appellee,  and  accepted  by  him-  This  well-wifher  to  mankind  advifed 
the  learned  magiftrates  and  Pandits  to  prevent  the  decifion  of  the  queftion  by  a 
mode  not  conformable  to  the  pradtice  of  the  Company's  Government,  and  recom- 
mended an  oath  by  the  water  of  the  Ganges  and  the  leaves  of  tulaji  in  a  little  veflel 
of  brafs,  or  by  the  book  Herivanfa,  or  the  ftone  Sdlgrdm  or  by  the  hallowed  ponds 
or  bafons ;  all  which  oaths  are  uled  at  Benares.  When  the  parties  obftinately  refufed 
to  try  the  iffue  by  any  one  of  the  modes  recommended,  and  infifted  on  a  trial  by  the 
hot  ball,  the  magiftrates  and  Pandits  of  the  court  were  ordered  to  gratify  their 
v;illies,  and,  fettin'g  afide  thofe  forms  of  trial,  in  which  there  could  be  only  a  diftant 
fear  of  death,  or  lofs  of  property,  as  the  juft  punifliment  of  perjuiy  by  the  fure, 
yet  flow,  judgment  of  heaven,  to  perform  the  ceremony  of  ordeal  agreeably  to  the 
Dherma  Sdjira :  but,  it  was  not  till  after  mature  deliberation  for  four  months,  that 
a  regular  mandate  iffued  for  a  trial  by  the  red-hot  ball ;  and  this  was  at  length 
granted  for  four  reafons ;  firft,  becaufe  there  was  no  other  way  of  condemning  or 
abfolving  the  perfon  accufed  ;  fecondly,  becaufe  both  parties  were  Hindia,  and 
this  mode  of  trial  was  fpccially  appointed  in  the  Dberma  Snjlra  by  the  ancient 
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lawgivers ;  thirdly,  becaufe  this  ordeal  is  pra(5l:ifed  in  the  dominions  of  the  Hindu 
Rajas ;  and  fourthly,  becaufe  it  might  be  ufeful  to  inquire  how  it  was  poffible  for 
the  heat  of  fire  to  be  refifted,  and  for  the  hand,  that  held  it,  to  avoid  being  burned. 
An  order  was  accordingly  fent  to  the  Pandits  of  the  court  and  of  Benares  to  this 
effedt :  "  Since  the  parties  accufing  and  accufed  are  both  Hindus^  and  will  not  con- 
*'  fent  to  any  trial  but  that  by  the  hot  ball,  let  the  ordeal  defired  be  duly  performed 
**  in   the   manner   prefcribed   by   the    Mitdcfiera,    or  commentaiy   on  Ya'gya- 

*'  WALCYA." 

When  preparations  were  made  for  the  trial,  this  well-wifher  to  mankind,  at- 
tended by  all  the  learned  profeflbrs,  by  tlie  officers  of  the  court,  the  Sipdhis  of  Cap- 
tain Hogan's  battalion,  and  many  inhabitants  of  Benares,  went  to  the  place 
prepared,  and  endeavoured  to  difluade  the  appellor  from  requiring  the  accufed  to  be 
tried  by  fire,  adding :  "  If  his  hand  be  net  burned,  you  fhall  certainly  be  im- 
*'  prifoned."  The  accufer,  not  deterred  by  this  menace,  perfifted  in  demanding 
the  trial.  The  ceremony,  therefore,  was  thus  conducted  in  the  prefence  of  me  Ali 
,  Ibrahi'm  Kha'n. 

The  Pandits  of  the  comt  and  the  city,  having  worfhipped  the  God  of  Knowledge^ 
and  prefented  their  oblation  of  clarified  butter  to  the  Fire,  formed  nine  circles  of 
cow-dung  on  the  ground  ;  and,  having  bathed  the  appellee  in  the  Ganges,  brought 
him  with  his  clothes  wet ;  when,  to  remove  all  fufpicion  of  deceit,  they  wafhed  his 
hands  with  pure  water  :  then,  having  written  a  ftate  of  the  cafe  and  the  words  of  the 
mentra  on  a  palmyra-leaf,  they  tied  it  on  his  head :  and  put  into  his  hands,  which  they 
opened  and  joined  together,  feven  leaves  oi pippal^  feven  oijend,  feven  blades  oi  darbba 
grafs,  a  few  flowers,  and  fome  barley  moiftened  with  curds,  which  they  faftened  with 
feven  threads  of  raw  white  cotton.  After  this  they  made  the  iron  ball  red-hot, 
and,  taking  it  up  with  tongs,  placed  it  in  his  hands  :  he  walked  with  it  ftep  by 
ftep,  the  fpace  of  three  ga%  and  a  half,  through  each  oi\\it  feven  intermediate  rings, 
and  threw  the  ball  into  the  ninth,  where  it  burnt  the  grafs,  that  had  been  left  in  it. 
He  next,  to  prove  his  veracity,  rubbed  fome  rice  in  the  hufk  between  his  hands  ; 
which  were  afterwards  examined,  and  were  fo  far  from  being  burned,  that  not  even 
a  blifter  was  raifed  on  either  of  them.  Since  it  is  the  nature  of  fire  to  burn,  the  officers 
of  the  court,  and  people  of  Benares^  near  five  hundred  of  whom  attended  the  cere- 
mony, were  aftonifhed  at  the  event ;  and  this  well-wifher  to  mankind  was  perfeiftly 
amazed.  It  occurred  to  his  weak  apprehenfion,  that  probably  the  frefh  leaves  and 
Other  things,  which  as  it  has  been  mentioned,  were  placed  on  the  hands  of  tho  ac- 
cufed. 
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cufed,  had  prevented  their  behig  burned  ;  befides  that  the  time  was  but  fhort 
between  his  taking  the  ball  and  throwing  it  down  :  yet  it  is  pofitively  declared  in 
the  Dbenna  Sdjira,  and  in  the  written  opinions  of  the  raoft  refpedable  Fandits^ 
that  the  hand  of  a  man  who  fpeaks  truth  cannot  be  burned  ;  and  Ali  Ibra'him 
Kha'n  certainly  faw  with  his  own  eyes,  as  many  others  alfo  faw  with  theirs,  that 
the  hands  of  the  appellee  in  this  caufe  were  unhurt  by  the  fire  :  he  was  confequently 
difcharged  ;  but,  that  men  might  in  future  be  deterred  from  demanding  the  trial  by 
ordeal,  the  appellor  was  committed  for  a  week.  After  all,  if  fuch  a  trial  could  be 
feen  once  or  twice  by  feveral  intelligent  men,  acquainted  with  natural  philofophy, 
they  might  be  able  to  affign  the  true  reafon,  why  a  man's  hand  may  be  burned  in 
fome  cafes,  and  not  in  others. 

Ordeal  by  the  veffel  of  hot  oil,  according  to  the  comment  on  the  Dherma  Sdjlra 
is  thus  performed  :  the  ground,  appointed  for  the  trial,  is  cleared  and  rubbed  with 
cow-dung,  and,  the  next  day  at  fun-rife,  the  Pafidit  worfhips  Gane'sa,  prefents 
his  oblations,  and  pays  adoration  to  other  deities,  conformably  to  the  Sdjlra :  then, 
having  read  the  incantation  prefcribed,  he  places  a  round  pan  of  gold,  filver,  copper, 
iron,  or  clay,  with  a  diameter  of  fixteen  fingers,  and  four  fingers  deep ;  and  throws 
into  it  one/e'r,  or  eighty  Jicca  weight,  of  clarified  butter  or  oil  oi  fejdmum.  After 
this  a  ring  of  gold  or  filver,  or  iron,  is  cleaned  and  wafhed  with  water,  and  caft  into 
the  oil ;  which  they  proceed  to  heat,  and,  when  it  is  very  hot,  put  into  it  a  frefh 
kaf  of  pippala,  or  of  bilwa :  when  the  leaf  is  burned,  the  oil  is  known  to  be  fuf- 
ficiently  hot.  Then,  having  pronounced  a  7nentra  over  the  oil,  they  order  the 
party  accufed  to  take  the  ring  out  of  the  pan  ;  and,  if  he  take  it  out  without  being 
burned  or  without  a  blifter  on  his  hand,  his  innocence  is  confidered  as  proved  ;  if 
not,  his  guilt. 

A  Brahman^  named  Rishi'swara  Bhatta  accufed  one  Ra'mdaya'l,  a  linen 
painter,  of  having  ftolen  his  goods  :  Ra'mdaya'l  pleaded  not  guilty ;  and,  after 
much  altercation,  confented  to  be  tried,  as  it  had  been  propofed,  by  the  veffel  of  oil. 
Ihis  well-wifher  to  mankind  advifed  the  Pandits  of  the  court  to  prevent,  if  pofTi- 
ble,  that  mode  of  trial ;  but,  fince  the  parties  infifted  on  it,  an  ordeal  by  hot  oil, 
according  to  the  Sdjlra^  was  awarded  for  the  fame  reafons,  which  prevailed  in  re- 
gard to  the  trial  by  the  ball.  The  Pandits,  who  affifted  at  the  ceremony,  were 
Bhishma  Bhatta,  Na'na'pa't'hac,  Manirama  Pdt'haca^  Menira'ma 
Bhatta,  Siva,  Anantara'ma  Bhatta,  Cripa'ra'ma,  Vishnuheri,  Crish- 

KACHANURA,  RaMe'nDRA,   Go'vIND  AR  A  M  A,  HeRICRISH  N  A    BuATTA,   Ca'lI- 

da'sa  : 
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DA'SA:  the  three  laft  were  Pandits  of  the  court.  When  Gane'SA  had  beea 
worfliipped  and  the  homa  prefented,  according  to  the  Sdjira,  they  fent  for  this  well- 
wifher  to  mankind  ;  who,  attended  by  the  two  Ddroghas  of  the  Dhdni  and  Faujddri 
courts,  the  Cotwdl  of  the  town,  the  other  officers  of  the  court,  and  mod  of  the  in- 
habitants of  Benares,  went  to  the  place  of  trial  ;  where  he  laboured  to  difTuade 
Ra'mdaya'l  and  his  father  from  fubmitting  to  the  ordeal ;  and  apprized  them,  that, 
if  the  hand  of  the  accufed  fhould  be  burned,  he  would  be  compelled  to  pay  the 
value  of  the  goods  ftolen,  and  his  character  would  be  difgraced  in  every  company. 
Ra'MDAYa'l  would  not  defift  :  he  thruft  his  hand  into  the  veflel,  and  was  burned. 
The  opinion  of  the  Pandits  was  then  taken  ;  and  they  were  unanimous,  that,  by  the 
burning  of  his  hand,  his  guilt  was  eftablifhed,  and  he  bound  to  pay  Rishi'swara 
Bhatta  the  price  of  what  he  had  ftolen  ^  but,  if  the  fum  exceeded  five  hundred 
ajhrcijis^  his  hand  muft  be  cut  oif  by  an  exprefs  law  in  the  Sdjira ;  and  a  multl 
alfo  muft  be  impofed  on  him  according  to  his  circumftances. 

The  chief  magiftrate,  therefore,  caufed  Ra'mdaya'l  to  pay  Rishi'swara  feven 
hundred  rupees  in  return  for  the  goods,  which  had  been  ftolen  ;  but,  as  amerce- 
ments in  fuch  cafes  are  not  ufual  in  the  courts  of  judicature  at  Benares,  the  mulct 
was  remitted,  and  the  prifoner  difcharged. 

The  record  of  this  convidlion  was  tranfmitted  to  Calcutta  in  the  year  of  the 
Messiah  1783  ;  and,  in  the  month  of  April,  1784,  the  Governor  General,  Ima'- 
du'ddau'lah  Jela'det  Jang  Behades,  having  feen  the  preceding  account  of 
trials  by  ordeal,  put  many  queftions  concerning  the  meaning  of  Sanfcrit  words,  and 
the  cafes  here  reported ;  to  which  he  received  refpeftful  anfwers.  He  firft  defired 
to  know  the  precife  meaning  of  homa,  and  was  informed  that  it  meant  the  oblations 
made  to  pleafe  the  deities,  and  comprifed  a  variety  of  things  :  thus  in  the  agni 
homa,  they  throw  into  ih^Jire  feveral  forts  of  wood  and  grafs,  as  palds  wood,  chadira 
wood,  raBa  chandan  or  red  fandal,  pippal-icood,  [ami,  and  ciijha  grafs,  dubha,  together 
with  fome  forts  of  grain,  fruit  and  other  ingredients,  as  black  fefamum,  barley,  ricCy 
fugar-cane,  clarified  butter,  almonds,  dates,  and  gugal  or  bdellium.  To  his  next  que- 
ftion,  "how  many  fpecies  o^  homa  there  were?"  it  was  anfwered,  that  different  fpe- 
cies  were  adapted  to  different  occafions  :  but  that,  in  the  ordeals  by  hot  iron,  and 
hot  oil,  the  fame  fort  of  oblation  was  ufed.  When  he  defired  to  know  the  meaning 
of  the  word  mcntra,  he  was  refpedtfully  told,  that  in  the  language  of  the  Pandits; 
there  were  three  fuch  words,  mentra,  yantra,  and  tatitra  ;  that  th.efi?fi  meant  a  paf- 
Ikge  from  one  of  the  Vedas^  in  which  the  names  of  certain  deities  occuiTed ;  the 

fecond, 
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fecond,  a  fcheme  of  figiu-es,  which  they  write  with  a  belief  that  their  wifhes  will  be 
accomplillied  by  it ;  and  the  third,  a  medical  preparation,  by  the  ufe  of  which  all 
injuries  may  be  avoided  ;  for  they  are  faid  to  rub  it  on  their  hands,  and  afterwards 
to  touch  red-hot  iron  without  being  burned.  He  then  afked,  how  much  barley, 
moiftened  with  curds,  was  put  into  the  hands  of  the  accufed  perfon  ;  and  the  anfwer 
was,  nine  grains. 

His  other  queftions  were  thus  anfwered  :  "  that  the  leaves  oi pippala  were  fpread 
about  in  the  hands  of  the  accufed,  not  heaped  one  above  another ;  that  the  man, 
who  performed  the  fire  ordeal,  was  not  much  agitated,  but  feemed  in  full  pofTeffion 
of  his  faculties  ;  that  the  perfon  tried  by  hot  oil  was  at  firft  afraid,  but  perfifted, 
after  he  was  burned,  in  denying  the  theft ;  neverthelefs,  as  he  previoufly  had  en- 
tered into  a  written  agreement,  that,  if  his  hand  fhould  be  hurt,  he  would  pay  the 
value  of  the  goods,  the  magiftrate  for  that  reafon  thought  himfelf  juftified  in  com- 
pelling payment ;  that,  when  the  before-mentioned  ingredients  of  the  hdma  were 
thrown  into  the  fire,  the  Pandits,  fitting  round  the  hearth^  fung  the  Slocas  prefcribed 
in  the  Sajlra.  That  the  form  of  the  hearth  is  eilablifhed  in  the  Veda  and  in  the 
iDherma  Sajlra ;  and  this  fire-place  is  alfo  called  Vedi ;  that,  for  the  fmaller  obla- 
tions, they  raife  a  little  ground  for  the  hearth^  and  kindle  fire  on  it  ;  for  the  higher 
oblations,  they  fink  the  ground  to  receive  the  fire,  where  they  perform  the  homa, 
and  this  facred  hearth  they  call  cunda.'"  The  Governor  then  afked,  why  the  trials 
by  fire,  by  the  hot  ball,  and  the  vefTel  of  oil,  if  there  be  no  eflential  difference 
between  them,  are  not  all  called  fire-ordeals  ;  and  it  was  humbly  anfwered,  that, 
according  to  fome  Pandits,  they  were  all  three  different,  whllfl  others  infilled,  that 
the  trial  by  fire  was  diftindt  from  that  by  the  veffel,  though  the  trial  by  the  hot 
ball  and  the  head  of  a  lance  were  the  fame ;  but  that,  in  the  apprehenfion  of  his 
refpedful  fervant,  they  were  all  ordeals  by  Jire, 
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YA'GYAWALCYA. 

I.  L  HE  balance,  fire,  water,  poifon,  the  idol — thefe  sre  the  ordeals  ufed  here 
below  for  the  proof  of  innocence,  when  the  accufations  are  heavy,  and  when  the 
accufer  ofiers  to  hazard  a  vsmXOi  (if  he  fhould  fail)  : 

2.  Or 
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2.  Or  one  party  may  be  tried,  if  he  pleafe,  by  ordeal,  and  the  other  muft  then 
rifque  an  amercement ;  but  the  trial  may  take  place  even  without  any  wager,  if  the 
crime  committed  be  injurious  to  the  prince. 

3.  The  fovereign,  having  fummoned  the  accufed,  while  his  clothes  are  yet  moift 
from  bathing  at  funrife,  before  he  has  broken  his  faft,  fhall  caufe  all  trials  by  ordeal 
to  be  conduced  in  the  prefence  of  Brahmans. 

4.  The  balance  is  for  women,  children,  old  men,  the  blind,  the  lame,  Brahmans^ 
and  the  fick  ;  for  the  Sudra,  fire  or  water,  or  feven  barley-corns  of  poifon. 

5.  Unlefs  the  lofs  of  the  accufer  amount  to  a  thoufand  pieces  of  filver,  the  ac- 
cufed muft  not  be  tried  by  the  red-hot  ball,  nor  by  poifon,  nor  by  the  fcales  ;  but, 
if  the  offence  be  againft  the  king,  or  if  the  crime  be  heinous,  he  muft  acquit  him- 
felf  by  one  of  thofe  trials  in  all  cafes. 

6.  He,  who  has  recourfe  to  the  balance,  muft  be  attended  by  perfons  experienced 
In  weighing,  and  go  down  into  one  fcale,  with  an  equal  weight  placed  in  the  other, 
and  a  groove  (with  water  in  it)  marked  on  the  beam. 

7  "  Thou,  O  balance,  art  the  manfion  of  truth ;  thou  waft  anciently  contrived 
"  by  deities  :  declare  the  truth,  therefore,  O  giver  of  fuccefs,  and  clear  me  from  all 
*'  fufpicion. 

8.  "  If  I  am  guilty,  O  venerable  as  my  own  mother,  then  fink  me  down  ;  but 
"  if  innocent,  raife  me  aloft."      Thus  llrall  he  addrefs  the  balance. 

9.  If  he  fink,  he  is  convlcled,  or  if  the  fcales  be  broken ;  but,  if  the  ftring  be 
not  broken,  and  he  rife  aloft,  he  muft  be  acquitted. 

1  o.  On  the  trial  by  fire,  let  both  hands  of  the  accufed  be  rubbed  with  rice  in  the 
hufk,  and  well  examined  :  then  let  feven  leaves  of  the  A/watt' ha  (the  religious  fig- 
tree)  be  placed  on  them,  and  bound  with  feven  threads. 

11.  "  Thou,  O  fire,  pervadeft  all  beings  ;  O  caufe  of  purity,  who  giveft  evidence 
*'  of  virtue  and  fin,  declare  the  truth  in  this  my  hand." 

1 2.  When  he  has  pronounced  this,  the  prieft  fhall  place  in  both  his  hands  an 
Iron  ball,  red  hot,  and  weighing  fifty  *  palas. 

13.  Having  taken  it,  he  fhall  ftep  gradually  into  feven  circles,  each  with  a  dia- 
meter of  fixteen  fingers,  and  feparated  from  the  next  by  the  fame  fpace. 

14.  If,  having  caft  away  the  hot  ball,  he  fhall  again  have  his  hands  rubbed  with 
rice  in  the  hufk,  and  fhall  fhow  them  unburned,  he   will  prove  his  innocence. 

•  A  pala  is  four  carjha's,  and  a  carjia,  eighty  rc.liica'sy  or  feeds  of  the  Gunga  creeper,  each  weighing  above  a  grain 
and  a  quarter,  or,  correftly,  i  -,'^  gr. 

B  B  Should 
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Should  the  iron  fall  during  the  trial,  or  fhould  a  doubt  arife    (on  the  regularity  of 
the  proceedings),  he  muft  be  tried  again. 

15.  "  Preferve  me,  O  Varuna,  by  declaring  the  truth."  Thus  having  invoked 
the  God  of  waters,  the  accufed  fhall  plunge  his  head  into  the  river  or  pool,  and 
hold  both  thighs  of  a  man,  who  fhall  ftand  in  it  up  to  his  navel. 

16.  A  fwift  runner  fhall  then  haflen  to  fetch  an  arrow  fhot  at  the  moment  of  his, 
plunging  ;  and  if,  while  the  runner  is  gone,  the  prieft  fhall  fee  the  head  of  the  ac- 
cufed under  water,  he  muft  be  difcharged  as  innocent. 

1 7.  "  Thou,  O  poifon,  art  the  child  of  Brahma',  fledfafl  in  juflice  and  in  truth  : 
"  clear  me  then  from  this  heavy  charge,  and,  if  I  have  fpoken  truly,  become  nedar 
"  to  me." 

1 8.  Saying  this,  he  fhall  fwallow  the  poifon  Sdrnga,  from  the  tree,  which  grows 
on  the  mountain  Himalaya  ;  and,  if  he  digefl  it  wdthout  any  inflammation,  the 
prince  fhall  pronounce  him  guiltlefs. 

19.  Or  the  prieft  fhall  perform  rites  to  the  image  of  fome  tremendous  deity,  and, 
having  bathed  the  idol,  fhall  make  the  accufed  to  drink  three  handfuls  of  the  water, 
that  has  dropped  from  it  : 

20.  If,  in  fourteen  days  after,  he  fuffer  no  dreadful  calamity  from  the  adt  of  the 
deity  or  of  the  king,  he  muft  indubitably  be  acquitted. 
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THE  SECOND  ANNIVERSARY  DISCOURSE,  delivered  24  February, 
1785.  See  the  Works  of  Sir  IVilliam  Jones,  Vol.  I.  p.  9, 
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THE  THIRD   ANNIVERSARY   DISCOURSE,    delivered    2    February, 
1786.  See  the  Works  of  Sir  William  Jones,  Vol.  I.  p.  19. 
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XXVI. 

CORRECTIONS  OF  THE  LUNAR  METHOD  OF  FINDING  THE 

LONGITUDE. 

By  Mr.  Reuben  Burrow. 

J.  HE  intent  of  the  following  remarks  is  to  point  out  an  error  in  the  ufual  pra£tice 
of  making  the  lunar  obfervations,  and  another  in  the  method  of  computation. 

It  is  well  known  that  a  little  before  and  after  the  conjundtion,  the  whole  hemi- 
fphere  of  the  moon  is  vifible,  and  the  enlightened  crefcent  feems  to  extend  fome  dif- 
tance  beyond  the  dulky  part.  Now,  having  determined  the  longitude  of  a  place 
from  the  eclipfes  of  Jupiter's  fatellites,  I  took  feveral  lets  of  diftances  of  the  moon's 
limb  from  a  ftar,  near  the  time  of  the  conjunftion,  both  from  the  bright  and  the 
dufky  parts  of  the  circumference,  and  having  calculated  the  refults,  I  found  that 
thofe  taken  from  the  dufky  part  were  much  nearer  the  truth  than  the  others :  the 
nature  of  the  error  evidently  fhewed,  that  the  ftar  had  really  been  at  fome  diftance 
from  the  limb,  when  it  appeared  to  be  in  contadl  with  it  ;  and,  as  the  error  was 
a  confiderable  part  of  a  degree,  I  faw  it  would  be  of  confequence  to  difcover  the 
caufe  of  it ;  which,  however,  was  obvious  enough  from  Newton's  principles,  and 
may  be  explained  as  follows. 

Let  AD  be  the  diameter  of  the  moon,  and  A  the  centre  of  a  ftar  in  contatil  with 
the  moon's  limb  ;  now,  as  the  enlightened  part  of  the  moon  evidently  appears  to 
extend  beyond  the  dufky  part,  let  the  concentric  circle  BC  reprefenC  the  moon's 
limb  thus  apparently  magnified,  and  fuppofe  the  ftar  to  be  equally  magnified  ;  then 
with  the  centre  A,  and  the  diftance  DC  defcribe  a  circle,  which  conf'equently  will 
touch  the  moon's  apparent  circumference  inwardly ;  now  as  this  laft  is  a  confe- 
quence of  fuppofing  the  centre  of  the  ftar  to  touch  the  circumference  of  the  moon, 
exclufive  of  the  deception,  it  follows,  that  f/.'e  proper  method  of  taking  the  dijlance,  is 
to  make  thejfar  appear  to  touch  the  moon  inwardly. 

But  all  the  writers  on  this  fubjedt  have  particularly  dired:ed  that  the  ftar  be 
made  to  touch  outwardly :  let  B,  therefore,  be  the  point  of  contadt,  and  a  the 
centre  ;  the  error  then  is  Aa,  or  the  fum  of  the  apparent  increafe  of  the  moon's 
radius  and  the  apparent  radius  of  the  ftar  :  this  quantity,  it  is  evident,  will  make  a 

confiderable 
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confiderable  ^rror  in  the  refult,  and  errors  arifing  from  this  fource  are  the  more  to 
be  attended  to,  as  they  are  not  of  a  kind  to  be  lefTened  by  increafmg  the  number  of 
oblervations.  The  fame  reafoning  is  appUcable  to  the  fun  and  moon  with  very 
little  alteration. 

The  diftance  of  the  moon  from  the  fun  or  a  ftar,  at  each  three  hours,  is  given  in 
the  Nautical  Ephemeris,  and  the  method  of  inferring  the  time,  for  any  intermediate 
diftance,  is  by  fimple  proportion  :  this  v^^ould  be  juft  if  the  moon's  motion  was 
uniform  :  but  as  that  is  not  the  cafe,  the  velocity  fhould  be  taken  into  the  account, 
as  well  as  the  fpace,  in  determining  the  time,  taken  by  the  moon  to  move  any 
given  diftance  ;  and  the  proper  meafure  of  the  velocity  is  fuch  a  quantity,  as  has  the 
fame  ratio  to  the  fpace  defcribed,  as  three  hours  have  to  the  time,  that  has  been 
aGually  taken  to  move  the  given  diftance :  to  find  this  quantity  corredtly  would 
require  interpolation,  but  it  will  be  fufficient  in  pra£tice  to  find  the  time  firft  by 
the  common  method,  and  then  to  correct  the  interv^al  for  three  hours  to  that  time, 
by  taking  a  proportional  part  of  the  fecond  difference  of  the  moon's  diftance  at  the 
beginning  of  each  three  hours  ;  fuppofing  the  firft  differences  to  anfwer  to  the 
middle  of  each  interval. 

The  laft  correction,  though  not  fo  confiderable  as  the  firft,  will  often  bring  the 
refult  nearer  to  the  truth  by  three,  four,  five,  or  fix  miles,  and  fometimes  more, 
which  in  geographical  determinations  is  of  confequence  ;  and,  by  paying  attention 
to  thofe  and  fome  other  caufes  of  error,  which  fhall  be  pointed  out  hereafter,  the 
refults  in  general  will  be  much  nearer  to  the  truth  than  is  ufually  imagined.  It  is 
common,  to  throw  blame  on  the  imperfedlions  of  the  lunar  tables,  but  it  would 
be  much  more  properly  applied  to  bad  inftruments  and  bad  obfervers. 
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A  METEOROLOGICAL  JOURNAL, 


^ 

fe 

Thirmoniiter. 

ChuJ;. 

Ifwd. 

Rah!. 

^  r 

2 

^ 



i 



^ 

Day. 

Time. 

c.^ 

So 

In. 

Out. 

Kinl. 

1* 

^uarler. 

tS 

Ittche.u 

h.  m. 

2  2  49 

D  L.Qi 

i 
6 

7.15  A 

29.963 

11 

thin 

3 

SSW 

I 

7 

6.30  P 

29.9 1 J 

79 

thin 
thick  thund. 

5 
10 

SSW 

SSW 

3 
3 

(0 

8 

7.30  A 

i:  I 

30,00 

76 

ditto 
thick 

9 
10 

SSW 

NW 

2 

('/) 

9 

7.     A 
1.55  P 

16,27 

30,032 
29,97 
J  New 

IS'S 
79.5 

thick  thund. 
none 

8 

NW 

I 

(')  . 

10 

4  5°P 
S-39  I' 

thick  thund. 
ditto 

9 
8 

NW 
S 

6 
3 

6.15  P 

29.95 

76,5 

ditto 

8 

S 

4 

,142 

(f) 

II 

7.     A 

30,00 

70 

Sby  W 

I 

12 

6.35  A 

29.95 

79 

S 

I 

(£) 

13 

6.     A 

2.       P 

4.      P 

29,85 

79 

thin 

thick 

thick  thund. 

2 
4 

SbyE 

S 
SbyE 

I 

3 
3 

[h) 

,.2    P 

29.77 

80,5 

ditto 

9 

S 

5 

.259 

5.30  P 

H 

7.     A 

thick 

6 

SSE 

2 

2.20  P 
6.4s  A 

29,816 

29,854 

83 

79-5 

ditto 

9 

SSK 

, 

IS 

Sby  E 

1 

('■) 

8.25  P 

thick  thund. 

9 

N 

5 

i6 

7.40  A 

29,873 

78 

ditto 

10 

,022 

(^) 

2.20  P 

29,813 

82 

thick  loofe 

8 

SSW 

4 

12.52 

BF.Q^ 

'7 

7.15  A 

29,887 

80 

thick 

5 

SE 

I 

'O39 

(/) 

2.30  P 

29,828 

84 

ditto 

4 
Ca 

SSE 
tied  forward 

2 

,462 

((j)  Lafl;  Friday  the  fog  wasexceffivCj  and  did  not  begin  to  clear  till  9.  Saturday  the  fame.  Sun« 
day  it  began  to  clear  about  7. 

(i)  The  fog  is  gone  off  to-day  already  :  it  was  but  flight. 

(f)  Much  lightning  in  the  NW.  and  diftant  thunder. 

i^d)  Much  lightning  in  the  NW.     A  puff  from  the  NW.  but  without  tain  or  thunder. 

(f)  There  was  a  very  fmall  fprinklingof  rain  juft  now. 

(f)  In  the  morning  we  had  a  thick  fog,  which  formed  into  clouds,  and  went  over  to  the  N.  and 
at  2  mafles  were  formed  there :  from  whence  at  4''5o  we  had  a  ftorm,  which  was  over  in  half  an  hour  ; 
and  at  Dumdum,  about  10  miles  off,  they  had  heavy  hail. 

(g)  Fog  fo  thick  that  an  objeft  at  a  100  yards  is  invlfible. 

(h)  6.  A.  Foggy.  A  ftorm  will  come  on  in  the  evening.  4.  P.  Diflant  thunder.  5.2  P.  We 
have  had  a  furious  ftorm  of  hail,  with  thunder  and  lightning,  and  SW  to  SSE  6.  5.30  P.  Loud  thun- 
der ftill  continues  io  the  ENE.  where  the  mafs  now  is. 

(;)  6.45  A.  Every  thing  hidden  in  fog,  which  will  produce  a  ftorm  at  night.  8.25  P.  Much 
lightning,  and  the  expefled  ftorm  coming  on. 

(k)  7.40  A.  The  thunder  rolled  all  night :  exceffive  lightning. 

(/)  7.1  5  A.  A  ftorm  began  to  gather  about  5  P.  and  we  had  much  lightning  about  to.  Between 
12  and  I  it  began,  and  the  wind  very  violent.  The  thunder  clofe,  and  fo  heavy,  that  it  jarred  the 
whole  houfe  like  an  eatth^uakci    z.30  P.  It  has  been  very  gloomy  at  times  all  day. 
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1 

Th^rmomtttr. 

CloutlJ. 

Wind. 

Rain. 

^ 

Day. 

Time. 

2 

,^ 

In. 

Out. 

Kinds. 

* 

garter. 

^ 
^ 

Brought  forward,  | 

,462 

i8 

6.      A 

29.915 

80 

thin 

3 

S 

1 

2.       P 

29,85 

86 

loofe 

3 

s 

4 

'9 

20 

2.20  P 

29,Si3 

84 

WbyS 

2 

1.30  P 

29833 

85 

thin 

9 

SSW 

3 

21 

6.15  A 

29.813 

81 

thin 

2 

SW  by  S 

2 

2.       P 

29.^0 

86 

thick  &  thin 

5 

Shy  W 

4 

22 

6.30  A 

29,825 

82 

thick  loofe 

10 

SW  by  S 

3 

{m) 

2.         P 

29,837 

86 

thick 

3 

SW  by  S 

S 

23 

2.         P 

29,784 

85,5 

thin 

7 

SW  by  S 

3 

(«) 

7-45 

thick  thand. 

10 

SSW 

S 

.084 

24 

8.      A 

29,87 

81.5 

thick 

7 

(') 

2.      P 

29>8z5 

85 

thick  thnnd. 

to 

Wby  S 

2 

9.       P 

,001 

h.  m. 

16.02 

»  Full 

25 

6.15  A 

29,859 

82 

thick 

4 

SSE 

2 

2.      P 

29.S66 

S6 

none 

s 

3 

26 

5-45  A 

29,915 

82 

thick  loofe 

10 

s 

I 

it)     \ 

2.15  P 

29,87 

86,2 

s 

4 

27 

7. IS  A 
2.15  P 

29.865 
Z9.785 

82 

87 

thick 

10 

s 

2 

28 

6.45  A 
2.10  P 

29'795 
29,798 

81 
87.5 

s 

SSW 

I 
4 

(7)    \ 

29 

6.45  A 
2.1SP 

29,862 
29,830 

8. ,5 

87,0 

thin 

2 

SiW 

SSW-^W 

I 
3 

('-)  ; 

30 

6.45  A 

29,822 

8.,5 

thin 

5 

S^E 

I 

U) 

1.30  P 

29,848 

83.5 

thick 

10 

NE   ' 

I 

3" 

7.15  A 

29,862 

79.0 

ditto 

10 

NNE 

I 

.007 

U) 

2.       P 

29.797 

83,0 

ditto 

9 

NNW 

I 

H,    - 

' 

Pot  A 

L 

IN  Marc 

•5J4 

(m)  Great  appearance  of  approaching  rain  and  ftorms. 

(«)  8.  A.  1'he  morning  was  very  cloudy,  and  the  wind  ftrong;  it  prefaged  a  ftorm  ;  and  I  ftill  ex- 
peft  one  before  midnight.  At  fun-fet  it  threatened,  and  at  7  P.  the  lightning  began  to  be  vivid  in  the 
WTsW.     It  rained  for  about  ten  minutes.     The  thunder  was  very  near. 

(e)  8.  A.  The  wind  began  about  1 1.  P.  and  raged  till  paft  i  o'clock  with  uncommon  violence. 
2.  P.  Exceilively  gloomy.  9.  P.  At  7  we  had  a  thunder  guftj  which  was  foon  over,  with  a  fprinkling 
only. 

ffi)  5.45  A.  The  clouds  began  to  coUeft  at  8  lad  night  and  are  very  thick.  2.15  P.  The  clouds 
continued  very  thick  till  paft  10,  and  were  not  difpelled  till  paft  l. 

(y)  6.45  A.  Exceffively  thick  fog.  2. 10  P.  The  true  along-lhore  wind,  which  diforden  the  whole 
frame. 

(r)  6.45  A.  Foggy.     Laft  night  the  clouds  were  thick  10  at  11  P. 

(j)  6.45  A.  Foggy.  It  has  been  extremely  gloomy  ever  fincc  7  o'dockt  and  about  noon  we  had 
a  few  drops  of  rain. 

(?)  7. 15  A.  We  had  a  fraall  ftiower  ef  rain  about  fun-rife,  and  there  has  been  more  at  adiflaace  from 
the  feel  of  air. 
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i 

V 

Thermometer. 

Clauds. 

Wind. 

Rain. 

^ 

S 

"*    "5 

2 

^ 

■0 

Day. 

Time, 

1 

^^ 

In. 

Out. 

Kind. 

^utrter. 

IJ 

I 

6.45  A 

29,866 

79-5 

thick  tbund. 

to 

WNW 

2 

2  Top 

29,816 

82 

thick. 

10 

SE 

(") 

10-16 

D  L.Q^ 

2 

6.45  A 

29,828 

77 

EiS 

2       P 

29'777 

83.7 

thick  feat. 

3 

WNW 

3 

6.45  A 

29.76J 

79 

SbyW 

2.      P 

29,7" 

85.5 

none 

WNW 

2 

4 

J:  ^ 

29,785 

29,750 

80 
86 

SE  by  S 

WNW 

5 

6.     A 

29,763 

78 

thick 

2 

SE 

2 

{t\ 

'•45  P 

29,760 

86,7 

thick  gather. 

3 

S  by  E 

2 

6 

6.30  A 

29,76 

80,5 

thick 

5 

E 

3 

{<■) 

z.      P 

29,748 

88 

ditto 

I 

SWiS 

4 

7 

7.      A 

29,82 

80 

2.       P 

29.79 

87.5 

SSW 

•   S 

(^) 

8 

7.     A 

29,846 

8. ,5 

loofe 

4 

Sby  E 

2 

(') 

2.      P 

29,761 

87.S 

94 

SWiS 

4 

'•39 

])  New 

9 

6.30 

81 

thick  loofe 

10 

S 

2 

2.      P 

29,7s 

88,5 

96.5 

SbyW 

4 

10 

7.4s  A 

29,76 

84 

thick 

9 

SSW 

5 

2.      P 

29,718 

88 

92.2 

SSW 

5 

(fj 

S.30P 

29,708 

87 

88 

thick 

10 

SSW 

5 

n 

6.40  A 

29,788 

85 

8.,5 

thin 

7 

SSW 

2 

u) 

a.      P 

29,766 

89.5 

96,0 

ditto 

8 

SWby  S 

3 

6.15  P 

29.779 

88 

SMB.'S 

thick  thund. 

8 

SSW 

3 

w 

8.      P 

,016 

12 

7.15  A 

29,740 

83 

2.30  P 

29,765 

90,5 

100,5 

NE 

2 

'3 

6.30  A 

29'783 

82 

81 

thick  &  thin 

10 

SW  by   S 

2 

10.      P 

29,818 

84 

83,5 

thick 

10 

N 

I 

,002 

(0 

'4 

7.     A 

29,820 

83 

85 

ditto 

9 

SbyW 

3 

2.30  P 

29,848 

86 

88 

ditto 

10 

S 

2 

ii) 

'S 

7.     A 

29,915 

28 

82 

81 

ditto 

10 

SiW 

1 

1.4s  P 

29.90 

".5 

85 

92 

ditto 

10 

NE 

I 

(/) 

Ca 

rried  forward 

,018 

(a)  We  had  a  fprlnkling  ram  to-day  of  half  an  hour's  duration. 
{6)  Exceflively  thick  ha-ze. 

(<■)  Laft  night  the  clouds  were  fo  heavy  that  they  fecnied  to  threaten  a  ftorm. 
(d)  There  were  flying  clouds  from  8  till  1 1  to-day,  but  all  are  gone. 

(<•)  Yefterday  evening  there  was  a  raafs  over  Calcutta,  and  much  lightning  and"  feme  tliunder,  ar.d 
this  morning  we  had  a  fog. 

(/)  There  will  be  a  ftorm  today.     5.30  P.  Diftant  thunder.     The  bank  is  not  yet  formed. 
fg)  The  wind  was  tempclluous  the  greateft  part  of  the  night,  but  we  had  net  any  tain.     It  is  now 
foggy,  and  threatens. 

(A)  Yefterday  there  was  every  reafon  toexpeft  a  violent  Uorm,  but  it  went  off  from  us.  To-day 
there  was  but  little  expedation,  and  it  now  rains  fmanly,  and  there  has  been  a  great  deal  of  thunder  ; 
and  all  this  without  any  change  of  wind. 

(/)  We  had  a  fmall  (hower  at  i ,  and  another  juft  now.     The  wind  was  NE  2  all  the  afternoon. 
(>i)  The  wind  changed  fuddenly  juft  after  laft  cbfervation  to  the  S  again,  and  we  had  a  very  windy 
night.     2.30  P.   It  has  been  g'uiomy  allday. 

{/)  A  fprinkling  rain  in  vrrv  diftant  drops.  The  wind  of  the  night  was  of  fuch  a  kind,  that  it 
prevented  the  pi  flibility  of  flecping. 

The  morning  tain,  and  a  like  fprinkling  fince,  could  not  be  meafured. 
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I 


Day. 

Time. 

1 

1 

rhtrmometer. 

Clouds,              j 

Wind. 

Rain. 

In. 

Out. 

Kind. 

1 

garter. 

Brought  forward. 

,018 

l6 

7.      A 

29,95 

»S 

80 

82,5 

thick 

10 

N 

4 

(«) 

8.icA 

29,99 

>7'5 

80 

74 

ditto 

10 

NE  by  E 

3 

,087 

2.1SP 

29,893 

29 

80 

80 

ditto 

10 

NE 

4 

5-44  P 

1)  F.Q^ 

17 

7.1s  A 

29,864 

3^ 

70,5 

86 

thick 

10 

EbyN 

4 

•.3H 

(") 

2.IJP 

29.79 

43- 

78 

7S 

ditto 

10 

SbyE 

3 

.763 

8.20  P 

29,828 

44 

78 

74 

thick  loofe 

10 

SEjE 

3 

.752 

18 

6.1  s  A 

29,80 

46 

79.5 

76 

thick 

9 

SSWiS 

I 

,284 

(0 

2.15? 

29,839 

48.3 

80,5 

86 

thick  white  fc. 

4 

NW 

I 

»9 

7.     A 

29'9«3 

SO 

fco 

thick  loofe 

7 

(/) 

2.1  yP 

29,813 

43. 5 

83.S 

90 

thick  white 

7 

SWJS 

2 

20 

5.40  A 

29,8 

43.S 

79.S 

76 

thin 

4 

SbyW 

2 

2.25  P 

29,792 

42 

86 

90 

thick  loofe 

4 

S 

4 

10.      P 

29,881 

36.5 

76,5 

80,9 

thick 

10 

NNE 

3 

(?) 

21 

6.      A 

29,812 

40 

76,9 

73.S 

ditto 

3 

SSE 

3 

22  . 

8.     A 

29,876 

41 

77 

74 

ditto 

10 

SWbyS 

3 

,4Jo 

(0 

2.      P 

29,785 

36,5 

82 

89 

fcattered 

2 

SSW 

3 

,007 

*3 

5-      A 

29,750 

SO 

79 

77 

SW 

2 

2.15  P 

29,760 

46 

86 

93 

SbyW 

2 

»4 

7.      A 

29,748 

54 

82,5 

8+ 

S 

2 

2.      P 

29,722 

45 

87>S 

94 

fcattered 

2 

Sby  W 

3 

8-8    P 

D  Full 

*5 

6.30  A 

29,71 

53.S 

83 

83 

SSE 

2 

2.      P 

29,71 

42 

90,5 

96,5 

fcattered 

3 

SjE 

4 

(^) 

26 

7.15  A 

29,740 

47 

84 

85 

ditto 

3 

S 

2 

(') 

2.       P 

29'735 

39 

89 

94 

thick 

9 

Sby  E 

4 

*7 

7.     A 

29>705 

47.5 

84 

,220 

(^) 

2.      P 

29,697 

43 

87.S 

9' 

thick 

9 

SbyE 

4 

7.      P 

29,711 

43 

83 

86 

thick  thund. 

10 

NNE  to 

7 

8.      P 

,NNW 

.170 

9.45  P 

WNW 

9 

,270 

28 

6.45  A 

29.7 '3 

40 

81,5 

78 

none 

SWby  S 

2 

,013 

(™) 

2.      P 

29.723 

44 

87.5 

93 

SWbyS 

2 

29 

C.      A 

29.713 

49 

83.5 

80,5 

none 

SW  by  S 

2 

(^} 

2.      P 

29.753 

37 

87.5 

93 

Wby  S 

2 

30 

7.      A 

29,79 

50 

83.5 

84 

none 

SWbyS 

2 

2.      P 

29,79 

37'3 

9' 

97.S 

thick  fmall  feat 

2 

SSW 

4 

' 

rOTA 

I.    IN   A  P  R  I  I 

,     - 

4.308 

(wi)  It  has  been  a  blowing  cold  night ;  wind  northerly,  and  it  fprinkles  rain.  8.1  5  A.  A  heavy 
(hower  jud  over,  and  drizzling  rain  ftill  continues.     2.1  5  P.  We  have  had  more  fprinkling  rain. 

(«)  About  6  yefterday  it  began  to  rain  in  drops;  before  9  it  was  fmart  rain.  It  has  continued 
all  night,  and  ftill  rains.  2.15  P.  It  has  rained  inceflantly  all  day.  It  ftill  rains  hard,  anJ  now  the 
clouds  begin  to  break  a  little.     8.20  P.   It  ftill  fprinkles. 

(0)  It  began  to  thunder  at  a  great  diftance  abcut  8,  and  by  12  it  was  near  us;  and  this  put  an  end 
to  the  rain  before  3.  A. 

(p)   The  morning  was  foggy. 

(y)  A  fmall  (hower  of  rain,  and  the  wind  changed  from  the  S.  to  NNE. 

(r)  At  12.  P.  a  mafs  formed  in  the  NW.  came  on ;  and  in  a  fliort  time  we  had  a  ftorm  without 
thunder.     It  fprinkles  to-day.     2.  P.  Produce  of  the  fprinkling. 

(j)  Very  hazy  and  foul  air. 

(/)  Lightning  laft  night ;   and  very  foul  air  to-day. 

(■v)  A  regular  northwefter  laft  night  at  8.  P.  7.  P.  Sprinkling  rain  begun.  8.  P.  the  produce 
of  the  ftorm,  which  is  abated  :  diftant  thunder.  9.45  P.  A  very  fevere  ftorm  juft  over,  which  begun 
about  8.20.     It  ftill  thunders. 

{iv)  This  was,  with  produce  of  a  fmall  (hower,  about  10.3c  P. 

(ar)  The  night  very  hot,  and  the  air  loaded  with  damp  :  the  morning  cool  and  pleafant. 
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^ 

i^ 

Thermometer. 

Cloiids, 

Wind. 

Rain. 

^        0 

'§ 

i 

^  J 

0.y. 

Time. 

0 

So 

In.   . 

Out. 

Kind. 

i 

Qvarter. 

'■? 

May 
Mi/cel. 

I 

7.40  A 

29,813 

47.5 

84 

86 

S\V 

3 

2.10  P 

29,762 

32,5 

90 

98.5 

W 

3, 

6.22  A 

DL.CL 

2 

7-45  A 

29,750 

47'5 

84 

86 

fcattcrcd 

3 

sw 

4 

' 

2.      P 

"29,710 

38   ■ 

89 

98 

ditto 

I 

ssw 

3 

3 

6.      A 

29,712 

45 

83.9 

82 

ssw 

2 

2.       P 

29,720 

38 

89 

95 

none 

ssw 

4 

4 

6.      A 

29,735 

39 

^3r, 

82 

SbyW 

2 

2.20  P 

29,780 

36 

88,5 

93 

S5W 

4 

5 

J.30A 

^9-74^' 

43 

83.S 

8. ,5 

loofe 

9 

SbyW 

2 

2.      P 

29,746 

1,1 

89 

94 

ditto 

3 

S  byW 

5 

6 

5.30  A 

29,80^ 

37 

82 

79.5 

SbyW 

2 

{") 

2.      P 

29,800 

32 

88 

94' 5 

thin 

2 

SbyW 

5 

8.45  P 

29,997 

28,5 

82,5 

78.5 

thick  thund. 

to 

NW  by  W 

7 

9.  'P 

30,000 

32.5 

82 

72 

ditto 

10 

NWby  W 

3 

.328 

7 

5.30  A 

29.840 

i^'S 

8., 5 

76,5 

thin 

8 

NNW 

I 

8 

6.      A 

29,897 

40 

81 

81 

thick 

5 

S  by  W 

I 

2.30  A 

29,90 

32,5 

88 

94 

thick 

3 

SSW 

4 

10.25  P 

J  New 

9 

5.30  A 

29.375 

44 

81.5 

80 

thin 

7 

S 

I 

z.       P 

29,882 

34 

88 

95'5 

thick 

6 

SW  by  S 

4 

10 

7.      A 

29,867 

41 

82.7 

84,6 

thin 

3 

SW  by  S 

3 

2.       P 

29.843 

32.5 

88 

95'5 

thick 

5 

SbyW 

4 

II 

7.      A 

29,Sio 

40 

83.3 

thick  &  thin 

10 

2.        P 

29.783 

3i>S 

89 

97.5 

thick  feat. 

2 

SSW 

4 

7'3oP 

29,744 

IS'S 

87,5 

86,7 

thunder 

4 

SSW 

3 

w 

7-47  P 

29,814 

87 

ditto 

9 

NW 

5 

7-SSP 

29,814 

3' 

87 

82 

thunder 

9 

NW 

7 

8.2c  P 

29,508 

3; 

83 

73 

ditto 

10 

NWby  W 

2 

.325 

9.      P 

29.754 

36 

79.5 

74 

ditto 

10 

ENE 

2 

12 

5.40  A 

29,718 

41 

82.5 

81 

thick 

10 

SbyW 

2 

2.20  P 

29,752 

32 

89 

96 

SSW 

4 

'3 

7.30  A 

29.753 

42 

85 

85 

thin 

7 

S 

4 

2.20  P 

29.754 

35.5 

9'.5 

98,5 

loofe 

8 

Sby  E 

3 

(.-) 

'4 

?.      A 

29,785 

35 

82 

78 

thick 

3 

Nby  W 

I 

id) 

'S 

5-      A 

29.797 

39 

81,9 

81,3 

thin 

Eby  S 

2 

2.      P 

29,765 

26 

90,5 

96 

2 

NE 

3 

7.10  P 

29.752 

24 

88,7 

88,3 

thick  thund. 

9 

Wby  S 

3 

(^) 

i6 

6.15  A 
8.54A 

29.777 
3)  F.CU 

34 

83 

82,2 

thin 

2 

NE 

I 

2.       P 

29,740 

X7.5 

89 

95'5 

thick  thund. 

4 
Ca 

WNW 
rried  forward 

2 

.653 

(a)  Much  lightning  laft  night,  and  a  mafs  in  N  and  NW.  from  whence  we  had  a  blafl  of  wind  at 
10.  P.     8.45  P.  Spriiikling  rain  begun,     g.  P.  Very  heavy  thundei  ;  a  fmart  (hower  juft  over. 

(b)  A  heavy  thunder  mafs  in  N  W.  and  much  lightning,  witli  dillant  thunder.  7.47  P.  The  wind 
juft  changed,  and  the  mafs  reached  the  zenith.  7.55  P.  Small  rain  begun.  8.25  P.  Heavy  rain  over, 
fmall  rain  coi.iinues. 

(f )  A  very  opprertive  heat  to-day.  The  air  does  not  carry  off  perfpiration,  and  makes  the  whole 
body  clammy  and  comfortlefs. 

(d')  The  heat  produced  thunder  all  the  afternoon  till  near  lo,  with  fqualls  of  wind  from  every 
quarter  in  turn,  but  without  rain. 

(e)  The  wind  Ihifted  about  a  quarter  of  an  hour  ago. 
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b 
g 

1 

Thermo-i'-ter. 

Clouds. 

mnj. 

Ram. 

,^ 

Day. 

Thne. 

2 

1 

In. 

Out. 

Kind, 

2: 

1 

garter. 

t5 

4^^ 

Brought  forward, 

0,635 

'7 

6.1  c  A 

29,810 

32.5 

80,5 

80,7 

thick 

7 

ENE 

2 

2.1SP 

29,785 

25 

89.5 

98,5 

S\V  by  W 

4 

Cf) 

l8 

7.30A 

29,868 

37'5 

82 

«4.5 

loofe 

3 

F,  by  S 

3 

.057 

is) 

10.30  A 

29,895 

i'^ 

85,8 

87,; 

thunder 

10 

SsW 

4 

ii.S    A 

29,886 

36 

Si,7 

78 

ditto 

10 

ENE 

3 

,558 

2.:o  P 

29,813 

38 

85 

90 

thick  &  thin 

4 

SE 

3 

•9 

7.10  A 

29,850 

37.0 

80 

78.5 

ditto 

5 

NW  by  W 

3 

,c03 

{!A 

2.15  P 

29.763 

^5 

85.7 

94,5 

feat,  hard 

2 

WSW 

3 

22 

7.5    A 

29'7»3 

36 

83.5 

85.3 

NE 

2 

(') 

2.I0P 

29,677 

28 

90 

95.5 

thick 

7 

E 

3 

23 

7  30  A 

29,655 

38 

84 

87 

thin 

3 

NEby  E 

2 

{k) 

2.10  P 

29,613 

27.5 

89.3 

95 

thick 

6 

NW 

3 

24 

7-55 '^ 
Q.22  A 

29,563 
J)  Full 

37 

88 

92 

SW  by  S 

4 

2.      P 

29,515 

22 

92-3 

1 01,0 

fcattered 

,    4 

WNW 

3 

6.40  P 

29.502 

21 

91.5 

9>.5 

thunder 

^     8 

N 

3 

(/) 

6.55  P 

ditto 

8 

SSE 

5 

,240 

25 

7.40  A 

29.563 

21 

81,7 

80,7 

thin  &  thick 

10 

Sby  W 

3 

.303 

{m) 

2.      P 

29.573 

37 

90 

96 

ditto 

10 

SSW 

4 

8.50  P 

29,592 

33 

80,5 

74.8 

thu.  remains 

10 

S  by  E 

3 

,562 

26 

7.50  A 

29,6+0 

37'5 

Si 

80 

thin  uniform 

10 

Eby  S 

3 

,026 

{") 

2.40  P 

29,616 

35 

86,5 

93 

thin 

10 

SSW 

3 

27 

7.      A 

29,650 

45 

84 

84 

thin 

10 

SSW 

3 

28 

7.30  P 

^336 

{") 

II.      P 

29,765 

40 

82 

76 

thunder 

10 

WbyN 

4 

29 

8.30  A 

29,742 

38 

84 

86,5 

fcattered 

2 

SSW 

3 

,082 

2.23  P 

29,696 

39 

88.3 

92.5 

thick 

7 

SSW 

5 

8.10  P 

29,703 

43.5 

86 

86 

thunder 

10 

S 

0 

8.25  P 

29.757 

43.5 

86 

86 

ditto 

10 

N  by  E 

I 

30 

6.40  A 

29>7>o 

47 

84 

83.5 

thin  &  thick 

5 

SWby  W 

2 

.173 

10.40  P 

29.663 

44 

86.5 

8S.5 

thunder 

10 

SSW 

3 

(/) 

31 

7.40  A 
11.57  A 

29,641 
5  L.Q, 

46, 

86,3 

So 

ditto 

10 

ESE 

2 

.697 

(?) 

2.20  P 

29,590 

44 

87 

93 

thick 

7 
To- 

SW 

PAL    IN  Ma-X 

3 

1 

3,690 

(f)  The  clouds  were  6  about  10,  but  are  all  gone. 

fg)  A  fmall  thunder  fhower  at  7.  P.  yielded  the  water.  It  came  from  ENE.  1 0.30  A.  A  thun- 
^r  (hosver  juft  over  of  about  ten  minutes  duration.  1 1 .5  A.  A  very  heavy  thunder  ftorm  juft  over  ; 
it  began  immediately  after  laft  obfervation. 

{h)  We  had  another  ftorm  in  the  night,  with  a  fprinkling  of  rain. 

{/')  We  had  a  mafs  of  thunder  clouds  from  NNW  laft  night,  without  rain.  2.10  P.  The  heat  very 
•ppreffive. 

{h)  We  were  almoft  fufFocated  laft  night.     I  could  not  clofe  my  eyes  till  paft  4. 

(/)  It  rains,  and  there  has  been  diftant  thunder.     6.55  P.  Thunder  clofe  and  loud;  heavy  rain. 

(m)  Between  1 1  and  12  the  ftorm  came  on  again  heavier  than  before.  2.  P.  The  air  does  not  carry 
cfF  perfpiration,  and  therefore  leaves  the  body  clammy.  8.50  P.  At  7  we  had  a  moft  furious  ftorm  from 
N  8  :  a  torrent  of  rain,  but  of  ftiort  duration;  and  all  has  been  quiet  this  hour. 

(«)   After  laft  obfervation,  it  began  to  rain  fmall  rain,  which  continued  fome  time, 

(0)  We  had  in  town  a  very  violent  northwefter,  and  it  reached  the  gardens,  where  it  produced  this 
rain.  1. 1 1  P.  The  day  has  been  hot,  and  the  Iky  covered  with  thin  clouds;  fince  8  they  have  collefled, 
and  we  had  much  Hghtning  in  the  WNW.  and  now  the  ftorm  has  reached  us. 

(/)  Much  lightning  in  the  NNE.  and  diftant  thunder. 

(f)  It  fprinkled  rain  foon  after  laft  obfervation,  but  at  5.  A.  wc  had  a  tremendous  thunder-llorin. 
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Daj- 

2';>Bc. 

1 

1 

rhermimtU-}: 

Clo.M. 

m»d. 

Rmii. 

1* 

In. 

Out. 

Kiltd. 

1 

garter. 

5 

1 

7.10  A 

29.570 

47 

84 

86,5 

thunder 

5 

ssw 

(") 

Z.30  P 

29,525 

37 

89 

103,0 

ssw 

8.43  H 

29,612 

4' 

88,5 

88 

thunder 

10 

WNW 

9.IJ   P 

29,637 

38 

85.2 

77 

ditto 

to 

SWiW 

z 

7.      A 

29.585 

4J 

84 

85 

thick 

8 

Sby  E 

.665 

(*) 

2.20  P 

29,590 

42 

84 

88 

ditto 

10 

Sby  E 

3 

.3 

6.40  A 

29,565 

46 

82 

83 

thin 

3 

SE 

3 

\ 

,168 

(0 

5 

''54 

(</) 

6 

8.      A 

7.33  A 

29.592 
D  New 

48 

84 

87 

thick. 

6 

ESE 

2 

(*) 

7 

8.20  A 

29,616 

J' 

83 

34.5 

thunder 

10 

SSE 

3 

,100 

(f} 

S 

8.Z0  A 

29,621 

52 

83 

thick 

10 

SEbyS 

4 

Z.23    P 

29.580 

48 

83.5 

88 

ditto 

10 

.SbvE 

3 

.503 

(S) 

9 

8.40  A 

29.657 

47.5 

80 

77 

thick  loofe  thun. 

10 

SSW 

3 

.700 

{h) 

1.50  P 

29.6^5 

50 

81 

79.5 

ditto 

10 

SSE 

4 

,469 

lO 

8.15  A 

29'<55S 

55 

83 

87 

thick  feat,  loofe 

5 

S  by  £ 

4 

2.15  P 

29,617 

52.5 

83.5 

86 

ditto 

10 

S  by  W 

4 

,036 

('■) 

II 

7.30  A 

29.655 

57.5 

83 

88,5 

fcattered 

4 

S  by  E 

3 

,056 

(^) 

Z.20    P 

29.633 

48.5 

88 

95 

ditto 

6 

Sby  E 

4 

It 

7.30  A 

29.6,3 

53.0 

84 

87.5 

loofe 

7 

S  byE 

4 

z-a  P 

29,580 

45.0 

86 

96 

ditto 

5 

S 

4 

•3 

S-3J  A 

29.593 

54 

83 

82 

thin 

5 

S 

z 

'4 

5  25  A 
2.z8  A 

29,500 

SO 

83 

81.5 

ditto 

5 

S 

2 

.478 

(0 

15 

7.25  A 

29,420 

51 

83.5 

82.5 

thick  &  thin 

9 

NW 

3 

,006 

(«) 

Z.20   P 

29,367 

53 

82.5 

80,5 

thick 

10 

NW 

4 

'.3'7 

i6 

7.40  A 

29.1-72 

52.5 

80,5 

78 

thick  loofe 

10 

WSW 

3 

1,700 

(«) 

2.,5    P 

29.450 

53 

83 

87 

thick 

to 

SWby  8 

3 

,188 

'7 

6.iy  A 

29,504 

55 

80 

78 

ditto 

10 

SW  by  S 

3 

.477 

(») 

iS 

6.3JA 

1.736 

(P) 

8.1;  A 

29,630 

55 

79 

75.8 

thick  loofe 

10 

SbyE 

3 

,200 

z..y  P 

29.5'*' 

55 

82,5 

85 

thick 

10 

SbyE 

3 

,150 

C 

irried  forware 

1,    - 

10.104 

(«)  There  was  a  great  deal  of  thunder  laft  night.  About  z  it  was  mod  oppreflively  fultry,  being  a  dead 
calm.     8,40  P.  After  exceflive  lightning  in  the  NW.  the  mafs  has  reached  us,  and  the  ilorm  is  begun. 
9.15  P.  It  ftill  rains  fmartly  ;  the  thunder  now  approaches,  but  is  very  far  off.   This  looks  more  like  the 
rains  than  any  thing  we  have  yet  had ;  and  if  the  wind  veer  to  the  fouth  we  may  rcafonably  expeft  them. 
[b)  Produce  of  laft  night'sftorm.     (c)  Produce  of  a  thunder-ilorm  at  noon,     [d)  Do.andatnoonalfo, 
[i]  There  wa.  a  Ilorm  at  noon,  and  at  dinner  time,  and  the  evening  was  fine, 
(f)    It  has  rained  this  morning  with  thunder;  this  water  is  yefterday's  and  to  day's. 
{/)    We  had  rain  yefterday.  and  twice  to-day,  and  this  is  the  produce  of  all, 

(/>)  It  began  to  blow  and  thunder  and  lighten  at  1  2„30,  and  before  1.  A.  we  had  a  heavy  fliower< 
Ever  fincc  it  has  rained  more  or  lefs,  with  much  thunder.  1 .50  P.  It  has  rained  without  ceafing,  more 
or  lefs,  evrr  fince  morning. 

(()   We  hiive  had  a  thunder  (hower  from  SW,  {l")  There  was  a  (hower  at  day-break, 

(/)  At  6. p. yefterday  a  heavy  (hower  from  NW  gave  this  water:  and  there  wasonly  a  fprinkling  in  town. 
[m)  'I'liere  was  a  fmall  (hower  about  3.  and  another  about  9  P,     2.20  P.  Heavy  ftiowers  began 
about  9.  and  ftill  continue  with  (hort  intervals, 

(«)  It  has  raineJ  ever  fince  laft  obfervation  [  at  times  only  fprinkling,  at  others  fmartly ;  ind  now 
moderately,     2.15  P.  The  rain  abated  gradually,  and  ceafed  before  noon, 

(0)    At  9  P.  a  thunder  ftorm  from  the  W,  brought  on  rain  again,  and  it  continued  till  morning. 
(f)   It  was  running  out  through  the  air-hole.     How  long  it  had  done  fo  1  cannot  tell ;  but  it  rain- 
ed all  day  yefterday  ;  drizzling  and  at  times  barely  perceptible;  heavily  about  6  P.  and  drizzling  till  near 
day  ;  then  hard  again ;  and  now  it  rains  fmartly,  as  it  did  when  the  water  was  meafured,  and  there  is 
lomc  in  the  roeafute  befides.     2.1  j  P,  The  rain  ceafed  about  10,  and  the  fun  (hone  at  noon. 
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Day. 

Time. 

1 

Thermometer. 

Clauds. 

Wind. 

Rain. 

In. 

Out. 

Kind. 

5 
©/ 

garter. 

Brought  forward.  | 

IC.104 

■ 

"9 

8.       A 

29.558 

58 

8.,5 

84.3 

fcattered 

6 

bSW 

2 

.375 

(?) 

2.20  P 

29,528 

52 

83 

82,8 

thick 

10 

W4N 

2 

,156 

20 

8.      A 

29.5<57 

50 

8.,5 

84.5 

thin  &  thick 

7 

ssw 

3 

,004 

(O 

2.10  P 

29,520 

50 

81.3 

8+.5 

ditto 

6 

SiE 

4 

.332 

21 

7-35  A 

Z9'S49 

53 

80 

78.5 

oofe  low  thick 

10 

SiW 

2 

,132 

(^) 

2.IS  P 

29,522 

48 

83 

89.7 

fcattered 

5 

SWhyS 

4 

,001 

22 

725  A 
8-1 1  A 

29,552 
B  Full 

53 

8.,s 

81.5 

thick 

10 

w 

2 

,007 

(') 

2.25   P 

29.525 

5>.5 

83 

90,5 

thick  feat. 

7 

SbyW 

2 

23 

8.50  A 

29.539 

55 

82 

79.5 

loofe 

10 

N\V 

I 

3,250 

(a-) 

2.20  P 

29.521 

56.5 

82 

82.8 

loofe 

10 

S 

3 

,076 

6.20  P 

29,498 

56 

thick 

10 

Sby  E 

6.55  P 

29.516 

6 

83 

thick  loofe  low 

10 

Sby  E 

24 

6.20  A 

29,510 

58.5 

8.,s 

81,5 

thin 

10 

SE 

3 

1.778 

ifUj) 

11.45  P 

29,524 

58 

82 

81 

thick  feat. 

8 

SE 

3 

.068 

25 

l-zo  A 

29.512 

59 

83 

84.5 

thick 

8 

ESE 

4 

2.40  P 

29.47Z 

S3 

83 

92.5 

thick  feat. 

5 

SSW 

2 

26 

7-35  A 

29.50S 

56.5 

83.5 

8J.5 

thick 

7 

WNW 

2 

.073 

(*•) 

2.       P 

29,482 

52>5 

84 

87 

thick 

9 

sw 

2 

6.20  P 

29.471 

56 

83 

83.S 

thick 

5 

SW  by  S 

3 

,507 

27 

7.15  A 

29.490 

59'5 

84 

84.5 

thick  low 

10 

SSWiW 

3 

CyJ 

28 

9.      A 

29,472 

57 

81,5 

79'5 

thick  low  loofe 

10 

SE 

3 

1,000 

(^) 

2.15  P 

29,428 

58.5 

^l>^ 

87.5 

thick  low 

10 

SW  by  W 

3 

.367 

29 

7.20  A 

29,446 

56.5 

83 

86 

thick  locfe  g.^t. 

S  by  W 

{aa) 

2.2c  P 

29,406 

•i^'S 

85 

9« 

thick 

6 

S  by  WfW 

3 

4-2.    P 

D  L.Ci, 

9 

3 

30 

7.      A 

29,224 

50.;    83 

82 

thick 

8 

S-JW 

3 

,169 
.213 

{bb) 

18.61  I 

7.45° 

ice) 

Toi 

PAL    IN   JUN 

E,       - 

26.061 

(q)  Between  to  and  1 1  P.  there  was  a  heavy  ftiower,  that  produced  2  of  this  qaantiry;  the  reft 
fell  this  morning.     2.20  P.   A  (hower  juft  over. 

(r)  This  was  the  end  of  the  laft  (hower.     2.  i  o  P.  A  heavy  (hower  about  1 1  o'clock  in  the  forenoon. 

(i)  Milly  rain.     2.15  P.  It  cleared  foon  after  laft  obfervation. 

(/)  A  (hower  about  4  o'clock  this  morning. 

{f )  About  I  it  began  to  rain  in  torrents.  At  \  paft  tliree  2  inches  were  raeafured.  At  6-  this 
morning  a  third ;  the  reft  fell  (ince,  and  it  ftill  fprinkles.  There  was  excellively  heavy  thunder,  with 
moft  vivid  lightning,  at  3,  though  but  little  wind.  2.20  P.  Drizzling  rain  all  day.  6.55  P.  A  fprink- 
ling  about  6.35.     Diftant  thunder. 

(to)  Soon  after  laft  obfervation  it  began  to  drizzle,  and  the  mercury  rofe,  but  in  a  fhort  time  after 
fell  again.  Tlie  rain  continued  till  i  in  the  morning,  and  for  about  two  hours  was  very  heavy. 
11.45  P-  Th'^  '^l' '"  ^^^  courfe  of  the  day,  about  9  and  again  2.  P. 

(.v)  A  fmall  (hower  at  7. P.  yefterday,  and  another  juft  over.  2.  P,  A  (hower  in  the  forenoon.. 
6.20  P.  A  (hower  about  5.  P.  and  the  above  produced  this  water. 

(y)  The  night  was  clear,  and  ftars  bright. 

{z)  It  was  very  gloomy  at  9,  with  much  lightning.  About  midnight  it  began  to  rain;  towards, 
morning  more,  and  at  6  A.  heavily,  and  ever  fince  fmarily,  and  fo  it  (till  rains.  2.15  P.  It  rained  till 
near  noon,  and  is  about  to  rain  more. 

(<7a)   The  morning  has  been  bright. 

(bb)  The  rain  fell  about  8.  P.  laft  night  in  a  fmart  ftiower  from  SW  wind  5.  ,213  This  rain  fell 
about  6  P.  and  was  heavy  for  the  time  it  lafted. 

(cr)  Add  this  for  the  overflowing  on  the  lo,  18,  23  and  24,  when  the  garden  was  all  under  water. 
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1^ 

C 

Thermometer. 

Clouds. 

Wind. 

Rain. 

§ 

S 

-       .^ 

Day. 

Time. 

1 

1 

In. 

Out. 

Kind, 

« 
^ 

garter. 

t2 

^1 

I 

2.50  P 

29,436 

53 

85 

9' 

thick 

4 

EiN 

3 

2 

7.     A 

29,483 

55'S 

H3 

«5 

thick 

6 

EiN 

4 

.148 

(«) 

0.10  P 

29,510 

47.5 

83 

8+ 

thick  loofe  low 

10 

ESE 

5 

3 

9.20  A 

29,512 

S5.5 

83 

84 

thick  loofe 

6 

EiN 

6 

.300 

[h] 

2.20  P 

29,480 

SS.5 

83.3 

85 

ditto 

7 

S  by  E 

4 

>45o 

+ 

S.12  P 

29,556 

54.5 

82 

84 

thick 

10 

SW 

4 

.069 

{c) 

5 

9.30  A 

29,586 

56.5 

83 

8i,5 

thick  loofe 

10 

WNW 

3 

,900 

w 

2.30  P 

29,528 

56 

82 

83 

thick  hard 

10 

SW  by  S 

2 

.017 

6 

6-22  A 

])  New 

7.10 

29,486 

57 

81 

78.5 

thick  loofe 

10 

NW 

2 

'9'^l 

(^) 

2.45  P 

29,415 

58 

82 

80,5 

loofe 

10 

SWbyS 

3 

.150 

7-      P 

ditto 

10 

SW 

7 

.500 

7 

6.40  A 

29,40 

58 

81 

78.7 

ditto 

9 

SWiS 

3 

>359 

(f) 

9 

,300 
.186 

(s) 

8.      A 

29,60 

61 

82 

84 

thin 

6 

SE 

2 

lO 

7.     A 

29.654 

62 

82 

83.S 

thick  than,  col. 

5 

S 

4 

0.15  P 

94 

ditto 

7 

S 

4 

2.      P 

29,610 

62 

83.5 

88.7 

thick  thund. 

8 

SSE 

4 

{k) 

II 

7.30  A 

29,662 

59 

83 

88 

thick  feat. 

8 

SiE 

2 

(') 

I  2 

2.30  P 

29,556 

56 

83.5 

90.7 

thick 

10 

SW  by  S 

3 

.036 

(^) 

'3 

7.30  A 

29,516 

58 

S3 

82 

loofe 

10 

SWby  S 

2 

1.500 

(/) 

2.30  P 

29,460 

58 

83 

86 

thick 

10 

SSW 

3 

1.223 

'4 

6.40  A 

29,944 

55 

8. ,3 

80,7 

thick 

10 

S  by  W 

3 

.016 

[m) 

7-28  A 

D  F.CL 

Carried  forward. 

7.077 

[a)  The  night  very  clofe  and  fufFocating.  After  3  in  the  morning,  thunder  and  lightning,  and  a; 
little  wind  with  rain  made  it  poiTible  to  deep,  o.io  P.  A  heavy  ftorm  came  on.  the  wind  was  NE  the 
greatcftpart  of  the  forenoon,  now  lias  changed. 

[h)  It  rained  all  the  afternoon,  and  till  near  8.  P,  and  is  about  to  rain  again.  2.20  P.  Flying 
Jhowers,  five  orfix  fince  laft  obfervation. 

(f)  The  produce  of  feveral  drizzling  flying  (howers  after  lad  obfervation. 

[d)  About  6  it  began  to  rain,  and  there  were  ,400  at  nine.  It  has  rained  almoft  all  night,  and 
there  were  ,500  drawn  ofFjuft  now;  it  ftili  drizzles.  The  lightning  fell  clofe  to  the  bazar,  that  is 
about  y  of  a  mile  from  the  houfe,  but  did  not  hurt  any  body. 

(f )  Rain  in  the  night  with  lightning.  Heavy  rain  about  day-break,  and  the  fliower  but  juft  over. 
2 .45  P.  Showers  all  the  forenoon,  and  now  fet  in.  7.  P.  It  has  been  a  very  rainy,  windy  afternoon,, 
and  it  ftill  continues  fo. 

(f)  It  has  been  tempeftuous  at  times,  and  rained  in  flying  fliowers  all  night. 

(g)  The  7th  in  the  evening.     ,1  86  The  8.  to  2.  P.  when  it  ceafed. 
Qi)  It  has  thundered  at  a  diftance. 

(;)  There  was  lightning  about  i  o.  P.  but  not  any  rain. 
(^)  This  rain  fellyefterday  about  4.  P.     It  has  not  rained  fince. 

(/)  Itraiued  heavily  laft  night  about  11,  and  it  has  juft  begun  again  gently  =  2.30  P.  The  rain 
continued  till  pail  one. 

{m)  The  rain  fell  in  the  evening  about  6, 
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Dy. 

^ 

1 

1 

Thtrmometcr, 

Clouds. 

Wind. 

Rain. 

■^  1 

Time. 

1 

£ 

In. 

Out. 

K-wds. 

i 

garter. 

Brought  forward. 

7,077 

1? 

8.40   P 

29.660 

58.5 

83 

87 

thick 

9 

SW 

4 

,072 

(«) 

i6 

2.40   P 

29,586 

54 

85 

91 

thick 

10 

SW  by  W 

3 

•7 

0.4J  P 

29.553 

55 

85 

92 

thick 

7 

SW  by  W 

3 

>i84 

(«) 

i8 

2.20   P 

29,442 

54 

83.3 

85 

thick 

10 

WSW 

5 

.340 

(/) 

'9 

7.20  A 

29,468 

57 

81 

78 

thick  loofe 

10 

SWbyW 

3 

,29' 

(?) 

21 

10.20  P 

29,596 

60 

83 

82,5 

thin 

5 

SfE 

3 

.430 

(-) 

22 

5-20  A 

D  Full 

6.15  A 

29,586 

64 

82 

81 

thick  loofe  fog. 

9 

S 

2 

24 

7.      A 

29.682 

61 

80,9 

81 

thick 

9 

EbyN 

4 

,IIO 

(^) 

2.20  P 

29,650 

55 

84 

90 

thick 

3 

ENE 

2 

,014 

25 

5.45  A 

29,675 

58.5 

81 

80 

thick 

3 

SSE 

2 

26 

8.50  A 

29,686 

54 

84 

87.5 

thick  &  thin 

8 

SSW 

2 

2.30  P 

29,627 

5' 

85,6 

91.5 

thick 

9 

SEby  S 

3 

(') 

8.2J   P 

29,636 

54 

84 

80 

thick 

8 

NW  by  N 

2 

1,700 

27 

7.20  A 

29,641 

56.5 

83 

87 

thick 

5 

S 

J 

0,007 

(a-) 

2.20  P 

29,613 

52,5 

84 

89,5 

thunder 

10 

SE 

4 

,025 

28 

6.30  A 
9-1 1  A 

29,612 
BL.Q^ 

5S,5 

82 

84.5 

loofe 

3 

SbyE 

2 

29 

1.20  P 

29,562 

52.5 

86 

91.5 

thick 

8 

ENE 

3 

30 

8.10  A 

29,580 

56.5 

83.9 

87 

thick 

9 

SSE 

2 

2.40  P 

29,512 

5'.5 

86,5 

93 

thick 

8 

Sby  W 

3 

3' 

7.1SA 

29,528 

56      82,3 

80,7 

thick 

9 

NEiE 

3 

2.       P 

29.370 

58,5    80 

79 

tbick 

10 

S' 

4 

,226 

(^) 

,016 

(^) 

10,392 

Overflowing, 
Total  in  Jtiir, 

1,700 

(y) 

12,092 

12,192 

(«)  This  rain  fell  the  14th  in  the  night,  and  not  any  fince. 

(0)   Rain  yefterday  evening,  and  in  the  night  before  3  o'clock. 

(p)  A  very  tempcftuous  night,  and  rain  to  day  alfo. 

(y)   Sprinkling  rain. 

(r)  ,4  fell  on  the  19th,  the  reft  yefterday.  Not  any  to-day.  The  forenoon  was  foggy  and  cloudy, 
very  clofe  and  hot. 

(j)  This  fell  the  day  before  yeflerday.  2.20  P.  A  thunder  fliower  at  1 1.  Exceflively  high  tide 
to-day. 

(/)  A  fhower  juft  come  on.  8.25  P.  Two  very  heavy  flioners  fince  7.  P.  about  which  time  it  be- 
gan v/ith  very  heavy  thunder  from  SE,  and  varied  to  NW. 

(1;)  The  remainder  of  laft  night's  ftorm,  which  was  over  when  the  laft  obfervation  was  entered, 
2.20  P.   A  thunder  (hower  about  12,  and  it  now  thunders,  and  more  is  coming  on. 

(iv)  It  rains  hard.  The  wind  has  veered  all  round  the  compafs  at  leail  twice  fince  morni:ig,  with 
flying  (bower  of  fmall  rain  and  dittant  thunder,  of  deep  and  heavy  found. 

(x)  The  wind  increafed  to  8,  and  blew  fo  for  above  an  hour  with  rain,  of  which  this  is  the  produce 

(y)  Add  this  for  overflowing  on  the  26th,  and  it  could  not  be  lefs. 
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1 

! 

Thermometer. 

Clouds. 

Wind. 

Rain. 

QO       -a 

-J 

^' 

^ 

Daj. 

Time. 

1 

^" 

In. 

Out. 

Kind. 

1 

garter. 

1? 

?l 

I 

6.     A 

29,490 

60 

8i 

79-3 

thick 

3 

SbyE 

3 

z 

6.IO  A 

29,515 

62 

81,7 

8. ,3 

thin  &  thick 

4 

SSW 

2 

0,005 

(«) 

2.        P 

29.515 

57 

85.2 

88.7 

thick  thund. 

9 

SEby  S 

3 

3 

5-40  A 
II.      A 

8.      P. 

29,561 

6s 

8. ,5 

81,5 

thin 

2 

SbyE 

2 

.7'S 

{h) 

4 

29-544 

57 

83 

83 

thick 

s 

SEby  E 

2 

(^) 

5 

7-26  A 

J  New 

II.      P 

29,578 

60 

82,2 

80,9 

thin 

6 

SE 

2 

.719 

(</) 

6 

6.30  A 

29,528 

64,5 

80,9 

80,9 

thick 

9 

EbyN 

2 

II.       P 

29,588 

62 

82,3 

80,3 

thin 

5 

SWby  S 

2 

,27' 

(0 

7 

8.30  A 

29,580 

63 

82,3 

83 

thick 

10 

Wby  N 

2 

2.15  P 

29,520 

6i.s 

S3.7 

90,2 

thick 

9 

SSEiE 

3 

,066 

(f) 

II.      P 

29,600 

64 

83.S 

81 

thick 

10 

SbyW 

2 

1,000 

8 

6.      A 

29,592 

62 

80,5 

78,5 

thick 

10 

SiW 

2 

,546 

ig) 

9 

7-JoA 

29.750 

63-5 

80 

79 

thick 

10 

SW 

2 

(^) 

0.50  P 

29-735 

6+ 

80 

86 

thick  hard 

8 

S 

2 

>293 

10 

6.20  A 

29,700 

64-5 

80,5 

8t 

thick 

3 

S  by  E 

2 

1.15  P 

29,66 

58.5 

84.3 

90-3 

thick  thund. 

6 

SSW 

3 

II 

9.      A 

29,638 

67-5 

83 

86.3 

thick 

5 

SSW 

3 

2..S  P 

29-574 

6-,5 

86 

92,5 

thunder 

7 

SbyW 

3- 

12 

7.50A 

29,608 

66,5 

8, ,6 

87.3 

thick 

8 

SiE 

2 

2.15  P 

29,564 

56 

86,5 

91.5 

thunder 

10 

81 W 

2 

.070 

0) 

'3 

7.      A 
1 1-24A 

29.606 

f'S 

81.5 

82,2 

thick 

9 

WNW 

3 

,014 

(^) 

2.15  P 

29,550 

63.5 

82,8 

86,5 

thick  thund. 

10 

SbyE 

2 

,400 

'4 

7.45  A 

29-5+4 

64 

8.,5 

82 

thick 

10 

NW 

2 

,.96 

(0 

2.20  P 

29,466 

67 

84.5 

89.5 

thick 

8 

E4N 

I 

IS 

7.45  A 

29,498 

65 

82,7 

84 

thick 

6 

SSE 

3 

2.      P 

29,468 

61,5 

83.5 

86 

thick  thund. 

10 

EbyN 

2 

'^M 

(«) 

i6 

7.45  A 

29,52s 

65 

82,8 

83,2 

thick 

5 

NEfE 

3 

2.15  P 

29,460 

57.5 

85 

87-3 

thunder 

10 

NNE 

4 

(«) 

»7 

7.      A 

29,472 

64 

81 

80,2 

thick  loofe 

10 

NE 

2 

'475 

(^) 

2.10  P 

29-493 

61, c 

S4.5 

88,2 

thick 

8 

SW  by  S 

s 

,02} 

i8 

6.15  A 

29,580 

63' 

80,5 

78.5 

loofe 

10 
Ca 

S 
rried  forward 

3 

,583 

(/) 

S.':^' 

[a)  About  one  P.  it  rained  very  heavily  in  town;  and  very  little  here:  the  quantity  is  noted.  2.  P. 
Dirtant  thunder. 

(i)  This  fell  in  a  very  (hort  time.     In  town  there  was  only  a  fprinkling. 

(f)  It  was  very  gloomy  in  town  all  the  forenoon;  and  we  had  two  fmall  (hovvers,  but  not  any  at 
tke  gardens. 

(</)  Of  the  water  5  fell  laft  night,  the  reft  in  the  forenoon  to-day. 

\e)  It  rained  almoll  the  whole  day  fmnll  rain. 

(/)   Rain  in  the  forenoon.     1 1 .  P.   And  ftill  raining  hard. 

(£)   It  has  rained  aim 3ft  inceffantly  all  night  long;  and  ftill  rains,  though  it  is  going  ofF. 

(A)    It  rains  very  heavily.     The  mercury  is  in  a  fa. ling  ftate,  fo  that  it  has  been  higher. 

(/)  This  f.;ll  in  the  night  about  1  5.  P.  and  we  have  had  a  fprinklii.g  about  i  1  this  forenoon  befidcs. 

[k)  This  fell  about  2  in  the  morning,  wiih  a  giul  of  of  wind  and  fome  lightning,  2.15  P.  Two 
or  three  thunder  fliowers  fmce  9,  and  it  now  tliunders. 

(/)  Vefteiday  afternoon  and  in  the  night  it  rained. 

(ot)   2.  1'.    Several  fniall  Ihowers  with  thunder. 

(n)   2.15  P.  Thunder  at  a  diftance. 

(.)  Thunder  fliowers  yellerdiy  afternoon,  and  in  the  night,  and  rain  this  morning.  2.10  P. 
Showers  .lU  the  forenoon  of  very  fmall  rain,  and  fnort  duration. 

{^)  It  has  been  a  very  tempclluous  night,  with  frequent  Iho'.vers.  It  flill  rains,  and  the  wind  was 
in  general  6  and  7  in  the  night. 
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Day. 

Timr. 

1 

5 

1? 

Thermometer. 

Clouds. 

Wtnd. 

Kaitt 

In. 

Out. 

Kind. 

5 

garter. 

cS 

Brought  forward. 

5.521 

>9 

6.yo  A 

29.578 

67 

83 

84 

fcattered 

5 

SSW 

4 

.142 

(?) 

2.30  P 

29,564 

49 

88 

90,5 

thick 

5 

SW  by  W 

2 

20 

7.      A 
1.41  P 

29,580 
J   Full 

63 

83 

85 

thin 

9 

S\V  by  S 

3 

2.20  P 

29,566 

40 

90 

93 

thick 

4 

SW  byW 

4 

21 

6.10  A 

29,576 

5+ 

83 

80 

thick 

5 

N 

I 

I.       P 

29,625 

52.5 

85 

8S 

thunder 

10 

NE  by  E 

3 

(-) 

2.15  P 

29,578 

S+ 

84 

83 

ditto 

10 

E6E 

2 

,015 

22 

6.     A 

29,588 

58 

83 

81 

thick 

9 

W  by  N 

I 

2.15  P 

29,556 

54 

85 

90 

thick 

8 

NE  byN 

4 

,052 

(') 

23 

6.30  A 

29,570 

61 

83 

81 

thick  thund. 

9 

N 

I 

,2+8 

(0 

2.1s  P 

29,576 

59 

83,5. 

86,8 

thick 

8 

SiE 

5 

.053 

2+ 

7.      A 

29,596 

60 

82 

82 

thick 

7 

E  by  S 

3 

,030 

2..SP 

2^,598 

5  9. 5 

84 

86 

thunder 

9 

S  by  E 

3 

,084 

(■^)- 

25 

6.30  A 

29,646 

62 

82,5 

3. .5 

thick  &  thin 

9 

Sby  E 

2 

2.15  P 

29,640 

55 

'^K 

86.5 

thick 

9 

SbW 

2 

26 

7.      A 

29,690 

61 

82,8 

83 

thin 

9 

ESE 

2 

l.yP 

29,642 

58 

84 

81,9 

thunder 

9 

S;E 

2 

,186 

-7 

4.03  A 

>L.Q. 

6.15  A 

29,700 

61 

82,5 

80 

thin  &  thick 

7 

SSE 

3 

,017 

(,t,) 

2.25  P 

29,688 

5  7 '5 

84.5 

88,9 

thick 

9 

S  by  E 

3 

,co+ 

28 

7-      A 

29,758 

61 

82,0 

80,9 

loofe 

10 

SEby  E 

2 

,200 

(-0 

29 

7.      A 

29,696 

61 

81,8 

81,8 

thick 

6 

Sby  E 

2 

,214 

(J) 

30 

7.10  A 

29,704 

63 

83 

83.2 

thin 

10 

SW  by  S 

i 

,055 

(^) 

2.35  P 

29,628 

58 

85.4 

88,5 

thunder 

9 

Sby  W 

2 

31 

5.30  A 

29,610 

61 

82 

80.7 

thick  loofe 

10 

WNW 

I 

2.25  P 

29,600 

63 

82,5 

81 

thunder  looi'e 

10 

WSW 
Overflow. 

2 

1.707 
1,700 

{aa) 
{hb) 

7-      P 

Tc 

)TAL 

IK  August 

.338 

{") 

10,661 

(y)   Rain  about  noon  yefterday,  and  ai'ter  it;  and  the  conclulion  of  the  (hower  yefterday  morning. 

(r)  1.  P.  Thunder  at  a  diftance;  fprinkling  rain  began.     2.15  P.   1  hunder  over. 

(/)    2.15  P.  Rain  about  8  A. 

(7)  Thunder  (howers  fince  laft  obfervation.  2.15  P.  Several  {howers  of  ihort  duration  fince  laft 
obfervation.      Tides  high. 

{•v)  2.15  P.  Several  fmall  (howers  with  thunder. 

{iv)  Rain  with  thunder  yefterday  afternoon.     2.25  P.  A  firaH  .'liower  juft  over. 

(v)  Rain  now  falling,  and  fome  fell  in  the  afternoon  yefterday. 

(_)')   Rain  yefterday  before  fun- fet. 

(z)  Rain  in  the  night.  2.35  P.  It  has  thundered  this  forenoon;  and  being  then  dead  calm,  the 
heat  was  almoft  infiipponab'.e.  2  2j  P.  The  gage  ciftern  holds  on!y  that  quantity;  how  much  fell  I. 
know  not,  bat  I  ihink  ls  much  more. 

(aa)  The  water  meafured  to-day  fell  in  about  an  hour.  To-day  T  meafurcd  the  ciftern,  and  it 
holds  only  1,707  ;  and  through  the  air-hole  there  runs  out  one-tenth  in  40".  It  is  impoffible,  there- 
fore, to  afcertain  what  did  fall  to-day;  but  that  it  had  run  out  was  evident ;  and  from  circumftances  I 
judge  the  qunntity  wao  as  much  as  was  meafured. 

{ik)  Add  1,700,  it  could  not  be  lefs,  as  there  was  a  great  deal  of  neater  in  the  garden:  and  be- 
fides,  I  know  from  a  canal  that  its  water  rofe  3,4.  Ycfte.'day  it  u  as  i  ,5  below  the  drain ;  this  aftcrijocn 
the  water  ran  through  the  drain  t  vo  inches  de  p,  an  J  yet  only  three-tenths  of  rain  fell  in  the  afternoon. 

(cir)  This  fell  in  the  afternoon. 
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Daj. 

Time. 

1 

1 

So 

Thermometer . 

Clouds. 

Wind. 

Rain. 

In. 

Out. 

Kind. 

garter. 

I 

5.30A 

29,60 

68 

Si, 5 

80 

thick 

5 

Sby  W 

2 

2 

7.40  A 

29,70 

66,5 

82 

82,5 

thick 

5 

S 

3 

,052 

i'^) 

2.30  P 

29,67 

68 

83.5 

85 

thick 

10 

SSE 

3 

,156 

3 

5.30  A 

29,712 

71 

81.5 

79-9 

thick 

3 

SSE 

I 

2.20  P 

29,700 

6S 

83 

86 

thick 

6 

S  by  WiW 

3 

10.51  P 

P  New 

4 

6.     A 

29,748 

69 

82 

79.9 

thin 

5 

SbyW 

I 

2.20  P 

29,730 

50,5 

85 

92 

thick 

6 

SbyW 

2 

6 

6.icA 

^9'17^ 

55.S 

83.5 

82 

thick  fcatter. 

6 

SSW 

2 

z4? 

29.734 

46,5 

88 

9' 

thunder 

7 

SW  by  W 

4 

W 

7 

5.40  A 

29,720 

55 

84 

82.2 

thin  &  thick 

6 

SSW 

3 

2.30  P 

29.7'4 

45 

87.5 

89 

thunder 

9 

SSW 

3 

(0 

8 

3.40  A 

29,716 

55 

84 

81 

thin 

3 

Sby  W 

2 

{d) 

9 

5.40  A 

29,740 

55 

83 

82 

thin 

3 

SiW 

I 

2.10P 

29.730 

45 

87.5 

92 

thunder 

5 

SWby  W 

2 

(^) 

lO 

7.30A 

29,820 

54 

84,8 

85 

thin  &  thick 

6 

Sby  E 

2 

(fJ 

2.ZJ   P 

29,784 

48 

88 

92 

thunder 

9 

SSW 

3 

II 

7.       A 

29,782 

55-5 

83 

8. ,5 

thick 

9 

N  by  E4N 

2 

2.        P 

29,754 

50,5 

86 

88,5 

thunder 

10 

SWby  b 

3 

is) 

12 

'•53  A 

D  F.Q^ 

6.10  A 

29,720 

55 

83.5 

80,2 

thunder 

6 

SWJS 

2 

,582 

U^) 

2.IO  P 

29,668 

53.5 

86 

92 

thick 

9 

s 

2 

.185 

'3 

5-5SA 

29,650 

57 

84 

82 

thick 

7 

S  by  W 

2 

('■) 

1.20  P 

29,592 

55 

87 

93 

thick  heavy 

9 

SSE 

2 

■4 

7.10  A 

29.655 

56.5 

83.3 

81,9 

foggy 

10 

ESE 

2 

,010 

{i) 

2.10  P 

29,608 

52 

86 

89,5 

thunder 

8 

SE  by  S 

4 

,002 

'5 

5.50A 

29,600 

56.5 

82 

80 

loofe 

7 

EbyN 

3 

,001 

(/) 

i6 

7.1SA 

29,648 

56.5 

82 

81 

thin 

4 

E  by  SiS 

3 

,128 

{m) 

2.      P 

29,616 

54 

84 

86 

thunder 

5 

EiS 

2 

.590 

8. 40  P 

29,659 

83 

82 

thin 

5 

SEby  E 

3 

,110 

'7 

6.      A 

29,630 

59 

82 

80 

thin 

9 

SEby  E 

2 

,003 

I") 

2.25  P 

29,628 

54 

85 

82,5 

thick 

10 
C 

E  by  NiN 
irried  foriv.nrc 

I 

,001 

1,820 

(a)  A  (hower  about  i  in  the  morning,  with  violent  wind.     2.30  P.  A  (hewer  about  10. 

(A)   Diftant  thunder. 

(i)    2  30  P.  We  had  a  fprinkling  of  rain  at  11,  and  feme  thunder  fince. 

(j)  Yefterday  pt  rained  hard  at  Dumdum,  and  to-day  there  was  a  very  fmart  fliower  in  Calcutla ; 
only  a  fprinkling  here. 

[e)  2.10  P.  Dillant  thunder,  but  approaching  from  the  SW  to  SSE. 

(/I    About  and  until  fun-fet  we  had  a  double  rainbow,  but  the  rain  was  only  in  fcatteied  drops. 

Ig)   2.  P.  Loud  thunder  in  the  NE. 

(i)    At  \  part  4  we  had  heavy  rain  from  the  SW.  with  lightning.     2.10  P.  Rain  about  9  o'clock. 

(0   A  fprinklini^  juft  over. 

{k)  We  had  a  greit  deal  of  thunder  lad  night,  fprinkling  rain  and  dead  calm  till  day-break. 
2.10  P.   We  had  two  or  three  fprinklings,  and  fome  thunder. 

(/)    A  fprinkling  in  the  afternoon  about  3.  P. 

(m)  Thib  water  fell  yefterday,  and  it  did  1  ot  rain  in  to\"n.  2.  P.  At  i  pad  12  a  very  heavy 
ftiowcr  gave  this  water  in  lei  than  20  from  SE  5.  8. 40  I'.  Thi^  water  fell  about  fun-fet,  from  which 
time  the  Iky  began  to  clear. 

(«)  This  fell  in  tlie  night.     2.25  P.  A  fprinkling  in  the  forenoon. 
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Day. 

Time, 

1 

1 

Thermometer . 

Clouds. 

Wmd. 

Rain. 

■-   -2 

In. 

Out. 

Kind. 

^ 

garter. 

c 

t? 

Brought  for w 

aid. 

1,820 

iS 

6.     A 

29,648 

S8 

81 

no,5 

loofe 

8 

EbyN^N 

2 

7.     A 

29,664 

58 

81 

80 

loofe 

10 

ditto" 

2 

[") 

2.20  P 

29,613 

56 

84 

85 

loofe 

10 

SbyE 

3 

.056 

9-57  P 

»  Full 

'9 

6.      A 

29,590 

59 

81 

80 

thick  loofe 

10 

Eby  S 

2 

,003 

(P) 

2.15  P 

29,588 

61 

83 

87.2 

thick  heavy 

10 

Sby  W 

2 

,002 

20 

6.     A 

29,580 

62 

81 

80 

thick  loofe 

10 

SE 

2 

,2  Si 

(?) 

2.      P 

29,576 

59 

84.S 

89 

thick 

8 

SbyE 

3 

.163 

•21 

7.50  A 

29,687 

6i 

81 

81.S 

thick 

9 

E  by  S 

4 

.387 

(-•l 

2.25  P 

29,666 

60,5 

84.3 

87 

thick 

10 

SEby  S 

4 

,084 

22 

6.     A 

29,754 

62 

Si 

79.8 

thick 

3 

Eby  N 

4 

,016 

(0 

23 

7.      A 

29,756 

62 

80 

80,8 

thin 

4 

NE 

I 

,270 

1.30  P 

29,728 

58 

84.7 

88,8 

thick 

6 

NW 

I 

(') 

H 

8.1s  A 

29,723 

62 

83 

84.5 

thick 

9 

NW 

3 

2.15  P 

29,636 

55 

86 

89.5 

thick 

8 

NNW 

3 

25 

8.50  A 

29,668 

58 

83 

84 

thick 

5 

Eby  S 

4 

{-S) 

2..SP 

29,583 

Si 

84.3 

86 

thick 

7 

ESE 

4 

,154 

2.21    P 

B  L-Q. 

26 

8,     A 

29,666 

58 

80,8 

81,2 

thick  loofe 

5 

ENE 

3 

.395 

{■w) 

2.      P 

29,608 

58 

82 

84 

thick 

9 

SSE  varying 
to  S  by  W 

5 

.291 

27 

7.45  A 

29,641 

61 

81 

81,8 

thin 

5 

SE 

3 

,018 

(■v) 

2.25    P 

29.573 

59 

82 

81 

thick 

10 

SW 

3 

.130 

28 

7.20  A 

29,600 

60 

81 

81 

thick 

9 

SEby  S 

5 

,130 

0) 

2.15  P 

29.556 

62 

83 

85.5 

thick 

10 

SSE 

5 

,009 

29 

6.30  A 

29,638 

63 

81 

79.5 

thick 

10 

SbvE 

2 

2,640 

(^) 

30 

6.30  A 

29,680 

61 

78,2 

79'9 

thick  hard 

4 

sw'iw 

3 

.1S2 

{aa) 

12.       P 

TOTA 

L    IN 

Septembe 

I,     - 

,001 

7,032 

(0)  7.  A.  A  fmall  rain.     2.20  P.  Rain  in  the  forenoon,  feveral  fmall  (howers. 

(/)  This  fell  yefterday  before  fun-fet.     2.15  P.  Rain  in  a  fhort  fprinkling  this  forenoon. 

(q)  Rain  yefterday  evening,  and  in  the  night :  it  ftill  rains  fcattered  large  drops.  2.  P.  Rain  in 
die  forenoon. 

(/■)  Rain  with  diunder  at  5.  P.  again  in  the  night  twice,  and  fince  day  alfo.  2.25.  P.  Two  or 
three  fhowers  fince  lafl  obfervation. 

(/)    Rain  in  the  afternoon  yefterday.     Rain  twice  to-day. 

(/)  1-30  P.  The  wind  has  varied  round  and  round,  though  hardly  perceptible. 

(i/)  The  night  was  dead  calm  till  about  an  hour  before  dawn,  and  then  we  had  a  ftorm  from  the 
NE.  with  lightning.     2.1 5  P.  A  fhower  juft  over. 

(tu)  Rain  at  4.  A.  and  again  at  fun-rife.     2.  P.  Flying  ftiowers  all  the  forenoon. 

\x)  Rain  yefterday  afternoon.     2.25.  P.   Several  fmart  fhowers  fince  laft  obfervation. 

(j)  A  very  ftormy  night,  with  frequent  fhowers.  2.1  5  P.  Two  or  three  fhowers  fince  morning, 
but  all  momentary,  and  fmall. 

(z)  Before  1 1  o'clock  P.  we  had  rain  15.  Between  12  and  i  there  came  on  a  violent  rain,  at- 
tended with  thunder,  lightning,  and  wind,  which  varied  round  and  round;  it  produced  1,25;  before 
three  1,20,  and  the  reft  fince.     It  ftill  lowers,  and  threatens. 

(aa)  Several  fhowers  yefterday,  and  one  in  the  night.     12.  P.  A  fprinkling  to-day. . 
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Daj 

Time. 

i 

C3 

Thermometer. 

Cloud!. 

Wind. 

Rain. 

In. 

Out. 

Kind. 

1 

garter. 

I 

8.       A 

29,826 

58.5 

81,2 

81.5 

thin 

4 

WNW 

2 

2.10  P 

29,770 

S° 

84 

87.5 

thin 

2 

Why  S 

3 

2 

7-4J  A 

29,840 

S6,5 

80,5 

80,5 

SWiS 

2 

2.20  P 

29.797 

^1 

83 

86 

WNW 

3 

3 

6.15  A 
3'54  P 

29,790 
J  New 

53 

80,5 

82 

thin 

7 

SWby  S 

2 

5.30  P 

29,764 

46 

84 

84.5 

thunder 

s 

WNW 

3 

(«) 

4 

7.1J  A 

29,845 

J4 

81 

80 

thick  feat. 

4 

NW 

2 

2.20  P 

29,824 

49 

84.3 

87.3 

thick 

6 

WNW 

2 

(^) 

J 

7.30  A 

29,875 

54 

82 

8. ,5 

thin 

2 

SEbyS 

2.15  P 

29,833 

43 

86 

9°.5 

thick 

6 

SSW 

2 

6 

6.  CO  A 

29,910 

52 

82 

19 

thin 

I 

S 

I 

7 

6.      A 

78,5 

7.40  A 

29,872 

SI 

82 

8.,5 

sw 

2.30  P 

29,790 

45 

86 

89.S 

thick 

6 

WNW 

2 

8 

7.1;  A 

29,858 

50 

81 

78 

thunder 

8 

EiN 

I 

'331 

{'■) 

2.30  P 

29.773 

45 

85 

88,5 

thick  thund. 

8 

NE 

2 

9 

6.      A 

29,86 

52 

80,5 

78 

thick 

3 

NE 

2 

.335 

(</) 

2.2J    P 

29,799 

50 

81,7 

87.5 

thunder 

9 

SbyE 

3 

,z68 

10.30  p 

.455 

10 

y-35  A 

29,873 

55 

78,2 

75.5 

thick 

4 

ENE 

2 

,002 

('■) 

1 1 

6.15  A 

29.907 

56 

So,5 

78,6 

thick  feat. 

7 

E 

2 

2.20  P 

29,863 

52 

84 

88,5 

thick 

6 

NNE 

3 

2.46  P 

})  Firft 

12 

7.1S  A 

29,902 

55 

81,2 

81 

tliin 

2 

W{N 

I 

(f) 

2.25  P 

29,86s 

47 

84.3 

87,5 

thick 

6 

NW 

I 

13 

6.30  A 

29,900 

•ii 

81,5 

79 

thin 

2 

NWiW 

2 

'4 

7.      A 

29,894 

53 

81.5 

80 

W  by  S 

2 

2.20  P 

29,848 

46 

84 

88,g 

thick 

8 

WNW 

2 

15 

7.       A 

29,892 

53 

82 

79.9 

thur.dcr 

3 

NWby  W 

2 

(g) 

2.15  P 

29,878 

45 

86 

89 

thick  thund. 

6 

NW|N 

3 

16 

6.45  A 

29.848 

52 

81,5 

80 

thin 

4 

N 

2 

2.25   P 

29,897 

46 

86 

88,5 

thick 

6 
Ca 

N 
rried  forwarc 

3 

i.39» 

[a)   5.30  P.  Rain  in  the  North. 

(A)    2. 20  P.    Very  fultry. 

(f)  There  was  much  lightning  in  the  North,  with  diftant  thunder,  and  at  4  we  had  a  thunder 
fliower. 

((/)  A  thunder  (hower  about  fun-fet.  2.25  P.  Rain  began  at  3,  and  continued  till  near  9  ;  it 
came  from  the  NE.  with  a  very  fudden  change. 

(<•)   Whether  this  was  rain  or  dew  I  do  not  know. 

(f)   At  6.30  A.  The  tliermometer  out  of  doors  78,7. 

[^)  Thunder  at  a  diflance  twice  this  morning. 


A  METEOROLOGICAL  JOURNAL. 


^ 

w 

rhirmometer. 

Clouds. 

Wind. 

Rain. 

n 

1 

E 

^ 

, 

-   ~S 

Day. 

Tinte. 

k 

<§ 

In.       Out. 

Kind. 

Quarter. 

3| 

Brought  forward,! 

'.39' 

17 

6.20  A 

29,928 

50 

80,7 

78,2 

N  by  EiE 

2 

2.S      P 

29,885 

\i,S 

8S 

86,5 

N 

4 

{k) 

18 

6.46  A 
6.50  A 
2.30  P 

])  Full 
29.914 
29,878 

79 
86 

N- 

N 

I 

3 

('■) 

J9 

6.30  A 
2.30  P 

29.872 
29,856 

79 
86 

NNE 

N 

2 
I 

20 

7.30  A 

29,900 

80 

thick 

10 

N 

2 

(-5) 

2.      P 

29,832 

£6 

thin 

S 

N 

2 

21 

8.      A 

29,92 

81,7 

tliin 

3 

N  Eallly 

3 

2.30  P 

29,864 

87.S 

thick  i  feat. 

5 

N 

4 

22 

6.20  A 
2.40  P 

29,884 
29,828 

78 

87 

N 
NNE 

3 

4 

*3 

6.20  A 

29,892 

77.y 

thin 

4 

N 

3 

2.       P 

29,864 

87 

thin 

3 

NE 

3 

24 

7.10  A 

29,936 

79.5 

thin 

6 

NNE 

2 

2.        P 

29.903 

85.S 

thin 

4 

NNE 

2 

*s 

4.45  A 

3)L.Q^ 

6.30 

29,913 

78.5 

thin 

4 

NE 

9 

2.10  P 

29,900 

88 

thick  feat. 

3 

N 

2 

26 

6.40  A 

29.874 

80,5 

thick  &  thin 

4 

NE 

2 

<0 

I.      P 

29,860 

88 

thunder 

8 

SE 

I 

1.25  P 

29,866 

86 

thunder 

9 

SE 

■    4 

1.40  P 

thunder 

10 

SE 

6 

27 

7.     A 

29,840 

78.S 

thick  loofe 

10 

NNE 

i 

,920 

(«) 

2.      P 

29,780 

83 

thick 

10 

NE 

2 

.45*6 

28 

7.     A 

29,724 

77 

loofe  foggy 

9 

NNE 

3 

1 

30 

.084 

(-) 

3« 

1 

TAL 

I N   OCTOBE 

>*>    - 

,012 

(^) 

To 

2,863 

(A)  2.5  P.  Quitted  the  gardens  this  evening. 

|/)  Firft  obfervation  in  Calcutta. 

(i)  The  clouds  began  to  colleft  yeflerday  about  9  A. 

(/)  Foggy.  I  P.  Diftant  thunder.  1.25  P.  Do.  and  rain  coining  on.  1.40  P.  Rain  began  in 
large  drops. 

(m)  The  rain  fell  heavily,  and  continued  till  about  three,  and  produced  the  water  above  at  the 
gardens.  It  has  rained  in  the  night,  and  I  heard  it  at  day>bre«kj  and  it  drizzles  now  2  P.-  "Smart 
raitj.    This  water  was  meafured  in  the  morning. 

(a)  Rain  at  day-break. 

j#}  Rain  at  noon. 
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Day. 

Time. 

1 

Ibtrmometer. 

Clouds. 

W,nd. 

Ruin. 

^     1 

it 

In. 

Out. 

Kind, 

S 

garter. 

1^ 

2 

7.IJA 

9-33  A 

29,947 
5  New 

80 

thick 

4 

N 

I 

Z.30  P 

29,912 

85,5 

thick 

8 

ESE 

3 

3 

8.30  A 

29,964 

So 

i\ 

z 

.003 

{^) 

4 

8.15A 

29,936 

79'3 

thick 

6 

NE 

3 

2.30  F 

29,840 

8. ,7 

thick 

8 

E 

3 

s 

9.      A 

29,924 

78,3 

thick 

10 

N 

3 

,001 

W 

2.20  P 

29,802 

82,3 

thick 

9 

N 

2 

6 

6.40  A 

29,850 

Ti 

thick 

8 

E 

I 

,019 

(0 

2.20  P 

29,820 

81,8 

thick 

10 

NE 

I 

7 

7.40  A 

29,9'4 

78.3 

ftudded 

6 

N 

2 

2.15  P 

29,900 

83 

thick 

8 

NNE 

Z 

8 

7.     A 

29.932 

78,8 

thick 

10 

NE 

I 

('^) 

2.10  P 

29,881 

79.5 

thick 

10 

NE 

3 

9 

7.     A 

29,940 

74>3 

thick 

9 

N 

2 

1,000 

2.10  P 

29,896 

77 

thick 

8 

NNE 

3 

(') 

10 

1.43  A 

B  F.  Q. 

7.40  A 

29,936 

li 

none 

N 

2 

2.       P 

29,936 

17.8 

white  feat. 

3 

NW 

2 

7.     A 

30,022 

74 

N 

2 

r/; 

2.      P 

29,988 

80 

thick  white  fc. 

6 

NW 

2 

8.     A 

30,11  8 

75 

thick 

3 

NNE 

2 

2.30  P 

30,036 

79'3 

thick 

4 

NNE 

2 

8.     A 

30,118 

74'i 

thick 

3 

N 

3 

2.      P 

30,062 

79 

fcattered 

3 

N 

4 

7.      A 
2.25  P 

30,082 
30,024 

7> 
78 

N 
NNW 

3 
3 

7-3jA 

30,005 

70,5 

NW 

3 

C 

-arrie 

\  forward. 

- 

1,023 

(a)    A  fmall  fiiower  at  the  gardens. 

{6)  Small  rain  :  the  pioduce  at  the  gardens. 

(<•)  It  rained  lad  night,  and  the  water  was  meafured  this  morntng  at  the  gardens.  2.20  P.  At 
noon  there  was  a  fmart  (hower  of  rain. 

(d)  Very  gloomy  and  about  to  rain.  2.10  P.  It  began  to  rain  about  8  o'clock,  and  it  continued 
till  near  two.     The  (ky  begins  to  brighten  a  little. 

(f)  Yefterday  at  3  P.  it  began  to  rain,  and  about  4  P.  to  blow,  and  the  wind  increafed  to  great 
violence  from  the  N  ind  NE.  About  7  P.  a  blaft  broke  the  pipe  of  the  water-gage,  at  which  time 
there  was  0,5  in  the  cillern  ;  and  the  quantity  that  fell  afterwards  was  eftimatcd  at  0,5.  The  rain  w_M 
lieavy  at  times,  and  continued  till  one  the  next  morning. 

C/J  Thick  fog  going  off. 
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^ 

^- 

'I'berir.O'Tieler. 

Chwls. 

mnd. 

Rain. 

•^  i 

1 

"h  J 

^ 

D^y. 

Tifif. 

4 

1 

1,1. 

Out. 

Ki„d. 

« 

# 

jailer. 

Brought  forward. 

1,023 

l6 

6.40  A 
4.4+ P 

29,944 
J   Full 

69.-/ 

KW 

2 

'7 

-.30  A 
2.20  P 

29,960 
29,96 

71.3 
7S.3 

72,3 

NW 

N 

2 
2 

(i) 

IS 

-.45  A 

30,036 

1^6 

thin 

3 

E 

2 

{h) 

2.>5    P 

30,013 

7« 

fcattered 

4 

WNW 

2 

'9 

7.20  A 

3">°73 

72 

thick  &  thin 

7 

W 

2 

2.10  V 

3-.oi3 

78,5 

thin 

4 

WNW 

3 

20 

2..;P 

30,040 

77>7 

thin 

3 

NW 

3 

('■) 

21 

7.20  A 

30,072 

71.3 

thick 

9 

N 

2 

{^) 

2.IC  P 

30,020 

78 

thick 

6 

E 

2 

22 

6.40  A 

30,038 

7 '.5 

thick 

9 

ENE 

4 

(/) 

1.50  P 

30,020 

78 

fcattered 

7 

ENE 

3 

23 

7.     A 
11.06  P 

29,986 
B   Laft 

72 

67 

thin 

3 

N 

2 

24 

8.      A 

29,976 

73 

thick 

10 

NE 

3 

2.      P 

29,920 

79'5 

thin 

6 

N 

2 

25 

7.30  A 

29,942 

72 

thin 

4 

N 

3 

28 

6.20  A 

5:9.7 

N 

4 

('») 

7.10  A 

30.050 

66,2 

59'3 

thin,  a  ftripe 
in  the  caft 

N 

4 

2.      P 

30,000 

li 

none 

N 

3 

29 

7.25  A 
2.10  P 

30,022 
29.963 

66,5 

7J.S 

S3 

none 

N 

N 

3 

3 

(») 

30 

6.40  A 

29.977 

66 

59 

N 

3 

230P 

29,940 

77.3 

Tory 

lt>  I  N 

NNW 
November 

3 

1,023 

a) 
(*) 
(') 

(I) 

(m) 
the  fmall 

(") 
plealant. 


The  thermometer  out  was  in  the  fun. 

Thin  fog. 

This  morning  was  very  cold,  but  I  did  not  obferve. 

It  rained  about  three  in  the  morning. 

Very  (harp  wind  abroad. 

One  very  fmall  cloud.     7.10  A.  Foul  iky  in  the  Weft.     2.  P.  Not  afinglecloud  to  be  feen; 

ftripe  went  off  before  8,  and  the  whole  day  has  been  delightfully  pleafant. 

Yefterday  ended  as  delightful  as  it  waj  at  noon;  and  to-day  promifes  to  be  juft  as  fair  an4 
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^. 

c 

Thermometer, 

Clouds. 

Wind. 

i?<7;«.     ^     i    j 

Day. 
J 

Time. 

1 

1 

Ik 

r^     K 

In. 

0«/. 

Kinds. 

garter. 

V 

^ 

Inches, 

4l 

6.45   A 

29,988 

66,5 

61 

thin 

2 

W 

2 

2.        P 

29,976 

78,2 

fcattered 

3 

NW 

2 

2 

2.42  A 

B  New 

'7.IS  A 

29,956 

67 

62 

thin  &  thick  fca. 

5 

W 

2 

2.       P 

29,944 

77-5 

WNW 

4 

3 

7.       A 

30,00 

69 

64 

thin 

4 

WNW 

2 

3.20   P 

29,86 

77 

thin 

4 

N 

2 

4 

7.      A 

30.032 

66,4 

59 

N 

2 

J 

7- 

2.          P 

65 

74 

N 
WNW 

2 
2 

(<') 

6 

7.10  A 

29,070 

68 

WbW 

2 

(4) 

7 
8 

7.       A 

67.S 

WSW 

3 

(^) 

6.40  A 

63 

WNW 

2 

9 

6.30  A 
10.46  A 

DF.Q^ 

5^ 

(</) 

2.20   P 

30.044 

79-5 

77.5 

WNW 

3 

10 

6.30  A 

29.966 

57 

5' 

{^) 

■  5 

ii.       P 

30.060 

5« 

i6 

4.30  A 

5  Full 

6.       A 

30,050 

53 

48.5 

NNW 

3 

2.       P 

30,040 

76.3 

74.« 

W 

I 

(^)   At  Purree  Baugh. 

[b]   Foggy. 

(i)  Foggy. 

{d)   At  Diimd./rn  in  tent-:  thermometer  wet  with  the  dew. 

(«•)    Very  thick  fog. 
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C 

c 

Thermameler. 

Clouds. 

IVmd. 

Rain. 

^     1 

^- 

1 

^     ft 

Daj: 

Time. 

1 

In. 

Oa/. 

Kind. 

1 

S^uarter. 

.~1. 

4j 

«7 

6.       A 

29.977 

62 

53 

thick 

8 

(f)  ■ 

2.       P 

67 

7J 

thick 

5 

NW 

z 

iS 

6.      A 

62 

thin 

5 

NW 

2 

"9 

6.      A 

29,963 

67 

52 

thia 

5 

N 

2 

2.       P 

29,944 

78 

78 

thin 

6 

N 

3 

20 

z  20  P 

29.976 

77 

78 

thin  &  thick 

6 

ENE 

3 

(z) 

21 

7.       A 

30,00 

S8 

53 

thick 

4 

K 

3 

W 

I.       P 

29,944 

78.5 

77-5 

thick 

8 

NE 

2 

22 

6.30  A 

30,012 

57.8 

Si 

N 

2 

I.       P 

30.025 

79.; 

76 

thick 

9 

N 

3 

23 

7.20  A 

30,003 

4? 

6+.5 

61 

none 

NNK 

2 

2.3J    P 

29,965 

72 

75 

NNW 

2 

{') 

8.01   P 

D  L.Q^ 

24. 

7.      A 

30,024 

43 

67 

60 

NWby  N 

3 

^S 

6.40  A 

59'5 

NNE 

3 

26 

6.30  A 

55 

NW 

2 

^7 

6.30  A 
2.30  P 

29,934 

55 

73 

WNW 

WNW 

2 
3 

29 

8.       A 

30,088 

69 

59 

NW  by  W 

2 

2.40  ? 

30,002 

71,2 

74.7 

WNW 

3 

3' 

6.31  P 

S  New 

(f)  Lait  night  the  wind  was  South  of  the  Weft, 

( g)  In  the  morning  it  was  E.  4. 
(h)  Exceliive  fog,  but  going  off. 
(/)    At  the  gardens. 


At  the  gardens. 
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;h 

vj 

Thermometer. 

Clouds. 

Wmd. 

Rain. 

*^     3 

D.j: 

Time. 

1 

1 

1 

t-    J 

In. 

Out. 

Kind. 

garter. 

i^ 

I 

7.      A 

30,128 

72,J 

60 

WNW 

2 

3 

8,      A 

30,1 16 

70 

63.5 

Wis 

2 

('0 

4 

8.      A 

30.114 

69.7 

62,5 

thin 

5 

Why  N 

2 

l.IO  P 

30,064 

7'»5 

74 

thin 

0 

WNW 

2 

5 

8.48  A 

30,144 

69,5 

66,5 

thin 

2 

NW 

3 

6 

8.      A 

30,212 

69 

61 

N 

3 

2.30  P 

30.17^ 

75'? 

75 

N^W 

4 

7 

8.10  A 
6-37  P 

30,248 

J)  Fir  11 

68,5 

59 

NNW 

3 

II 

2.       P 

30,042 

69,5 

73.5 

N 

3 

(^) 

12 

9.      A 

30,107 

64 

61 

thin 

2 

NW 

3 

3-       P 

30,004 

72 

73 

thick 

3 

NWby  N 

2 

13 

8.30  A 

30,078 

59.5 

66,5 

none 

NW 

3 

2^5   P 

29,998 

69 

73 

WNW 

2 

14 

8.      A 

30,124 

67,6 

57 

NW 

3 

2.,J    P 

30,074 

70 

72.5 

WNW 

3 

6.30  P 

B  Full 

15 

7.30  A 

30,124 

66 

56.5 

NWiN 

3 

2.30  P 

30,050 

7o,f 

72.3 

NW  by  N 

3 

16 

6       A 
2.20  P 

5^ 
73 

NW 
NW 

3 
3 

(0 

(<?)  A  fog  fo  thick  hardly  any  thing  is  vifible. 
(h)  To-day  at  day-break  it  was  52  at  Dtmdum. 
(f)  Foggy,  and  piercing  by  cold. 
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. 

Thermometer. 

Clouds. 

a;';W. 

Rain. 

~o      1 

Day. 

Time. 

1 

In. 

Out. 

Kind, 

5 

garter. 

t^ 

-    •J 

'7 

6.      A 
2.       P 

JO 

79 

NNW 
NW 

3 
3 

i8 

6.      A 

49 

KW 

0 

(.d) 

>9 

7-      ^ 
2.20  P 

30,04.0 

66, s 

S" 

WNW 

z 
4 

(') 

20 

6.30  A 
2.      P 

1: 

W 
W 

4 

4 

22 

S.42P 

D  Laft 

ZJ 

0.      A 

47 

N 

3 

C/J 

24 

6.      A 

5° 

ENE 

2 

^S 

6.      A 

60 

S 

2 

26 

68 
^4 

NW 

2 

27 

8.      A 

t.       P 

64 

87 

W 

I 

29 

7  45  A 
2.50  P 

6j 

«5 

NE 
NNE 

3 
3 

Ci) 

30 

8.00  A 

5  New 

8.32  A 

6+ 

thick  feat. 

4 

WSW 

1 

w 

- 

2.35  P 

83 

NNE 

4 

(d)  Fog,  and  thermometer  wet :  the  air  mild  to  the  feeling. 

(<•)   Foggy. 

(fj  T  hermometer  wet  with  dew. 

(g)   Thermometer  wet  with  dew. 

{b)  Sun  eolipfed,  going  off. 
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V 

C 

Vhermonuhv.       .         Chudi. 

H'i„d. 

g 

s 

. 

-    ,.5 

2 

■!::; 

^ 

•-2 

I)„y. 

Time. 

?<3 

In. 

Qui. 

Ki>,d. 

^ 

^ 

garter. 

1 

I 

7.15  A 

29,994 

72.3 

67" 

SW 

2 

{") 

2 

6.50  A 

29-927 

69,5 

66 

thick 

3 

SSW 

3 

(^) 

3 

7.45  A 

30,036 

67.5 

63,5 

N  by  W 

3 

2.30  P 

30,009 

76 

75 

N\V 

4 

4 

6.30  A 

30,04.7 

(^1 

55 

WNW 

3 

2.30  P 

30,060 

11 

75 

NW  by  W 

4 

6 

2.22  A 

D  Firft 

6.40  A 

30, 1  £50 

67 

58.5 

W 

3 

2.50  P 

30,078 

7« 

77 

NW 

4 

7 

7.00  A 

30,078 

66 

S7.S 

NWfN 

3 

3-3°  P 

30,020 

73 

77.5 

NWiN 

3  ♦ 

8 

7.1,- A 

30,063 

66 

59 

NWiN 

3 

10 

6.50  A 

30,084 

68 

58 

WNW 

3 

2.40  P 

30,087 

79 

79.3 

\V  by  N 

3 

II 

6.50  A 

30,094 

69 

59 

W  by  N 

3 

(^) 

2.30  F 

30,026 

7' 

80.7 

EjS 

3 

12 

7  50  A 

30,00 

69.3 

65.5 

N 

z 

•3 

7,30  A 
10.35  A 

30,00 

J  Full 

73.2 

68,3 

SW  by  S  ■ 

2 

w 

2.      P 

29.956 

80,5 

8. ,3 

SW 

2 

H 

5.50  A 

29.970 

71.5 

66 

SAE 

2 

(f) 

(/7)  Exceflive  fog. 

{h)  Thick  fog  rifing  into  clouds. 

(c)  Foggy. 

(d)  ExcefTive  fog. 
{<•)  Exceilivc  fog. 
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Thermometer.  1 

Clouds. 

l^wd. 

/Jam. 

4 

b 
s 

1 

so    a 

1  . 

Day. 

Time. 

1 
1 

h. 

Out. 

Kind.          1 

Quarter. 

"^^ 

'^i^ 

I.? 

1.40  P 

86 

thick 

6 

S 

4 

(/) 

l6 

7.      A 

64 

thick 

3 

ESE 

2 

is) 

2.10  P 

29,914 

76 

79.5 

thunder 

10 

SSW 

2 

6.       P 

,1600 

17 

7.50  A 

29,951 

70,3 

64.3 

thick 

10 

SE 

S 

,4200 

(h) 

18 

7.40  A 

29,991 

6S.5 

61,3 

thick  feat. 

5 

NNE 

3 

.1750 

(0 

19 

8.10  A 

30,02 

65 

65 

WNW 

4 

21 

:7.40  A 
2.11   P 

29,891 
a  Laft 

69 

65.4 

SWiS 

3 

22 

6.       P 

29,882 

77 

77 

thick  thund. 

7 

s 

3 

(^) 

23 

8.       A 

29>97o 

74 

75 

thick 

10 

SSW 

3 

(/) 

:34 

2.30  P 

29,981 

76 

80,8 

thick 

6 

NW 

3 

,1800 

(«) 

25 

8.       A 

30,061 

i 

74 

73.5 

S  by  E 

1 

2.30  P 

30,000 

1 

78 

82 

thick 

4 

ENEtN 

1 

a6 

7.15  A 

30,076 

i 

73 

69.3 

thick 

10 

NNW 

a 

(") 

2.30  P 

30,066 

78,5 

80,5 

ditto 

10 

N  by  E 

3 

1^7 

'7.10  A 

30,095 

725 

70,3 

ditto 

10 

NW 

2 

28 

2.20  P 
8.20  P 

30,058 
])  New 

77 

85 

thunder 

6 

W 

2 

(«) 

Total  in  February,  0,936 


(y^)  The  clouds  have  been  thick  9,  and  it  looked  as  if  it  was  about  to  rain. 

(_f)  Foggy  (at  Dumdum),  a.  10  P.  (At  the  Gardens)  thunder  coming  on  and  drawing  near.  6.  P.  Rain  had  be- 
gan in  drops  when  laft  obfervation  was  made,  there  was  thunder  but  not  any  thunder  guft. 

(i)  It  has  been  a  very  tempeftuuus  night  with  exceflively  heavy  thunder,  and  of  ver)'  long  continuance,  the  thunder 
(hook  the  whole  houfe  feveral  times. 

(;)  This  fell  in  the  laft  night. 

(i)  The  wind  has  been  S.6  the  greateft  part  of  the  day 

(/)   It  lightened  a  good  deal  till  8  P,  and  then  cleared  fuddenly. 

(m)  This  water  fell  in  a  thunder  ftiower  laft  night,  from  the  W  and  NW  with  much  lightning,  though  but  little 
wind. 

(<j)  Much  lightning  in  the  former  part  of  the  night,  and  a  guft  of  wind  from  N  about  1  u 

.(0  Very  heavy  fog  thie  morning,  and  a  mafs  forming. 
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OF    THE 

- 

SOCIETY    INSTITUTED    IN    BENGAL, 

FOR    INQUIRING    INTO    THE 

HISTORY  AND  ANTIQUITIES,  THE  ARTS,  SCIENCES,  AND  LITERATURE, 

OF 

ASIA. 

t 


VOLUME  THE  SECOND. 


ADVERTISEMENT. 

It  may  greatly  conduce  to  the  advancement  of  ufeful  knowledge,  if  the  learned 
focieties,  eftablilhed  in  Europe^  will  tranfmit  to  the  Secretary  of  the  Society  in 
Bengal  a  colle£tion  of  fhort  and  precife  queries  on  every  branch  of  Afiatick  Hif- 
tory,  natural  and  civil,  on  the  Philofophy,  Mathematicks,  Antiquities,  and  Polite 
Literature,  of  Afia,  and  on  eaftern  Arts,  both  liberal  and  mechanick  ;  fmce  it  is 
hoped,  that  accurate  anfwers  may  in  due  time  be  procured  to  any  queftions,  that 
can  be  propofed  on  thofe  fubjedls,  which  muft  in  all  events  be  curious  and  intereft- 
ing,  and  may  prove  in  the  higheft  degree  beneficial  to  mankind. 
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I. 


THE  FOURTH  ANNIVERSARY  DISCOURSE,  delivered  15  Februart, 
1787.         See  the  Works  of  Sir  William  J  ones  ^  Vol.  I.  p.  35. 


II. 

THE  FIFTH   ANNIVERSARY  DISCOURSE,  delivered    21    February, 
1788.  See  the  Works  of  Sir  William  Jones^  Vol.  I.  p.  51. 


.III. 

THE  SIXTH   ANNIVERSARY   DISCOURSE,  delivered    19  February, 
1789.  See  the  Works  of  Sir  William  Jones ^  Vol.  I.  p.  73. 


IV. 

A  LETTER  FROM  THE  LATE  HENRY  VANSITTART,  ESQ^ 
TO  THE  PRESIDENT. 
Sir, 

xXAVING  fome  time  ago  met  with  a  Perfan  abridgement,  compofed  by  Maulavt 
Khairu'dd'in,  of  the  Afrani I  afaghinah,  or  the  fecrets  of  the  Afghans^  a  book 
written  in  the  Pujhto  language  by  Husain,  the  fon  of  Sa'bir,  the  fon  of  Khizr, 
the  difciple  of  Hazrat  Sha'h  Ka'sim  Sulaimdm,  whofe  tomb  is  in  Chundrgur^  I 
vpas  induced  to  tranflate  it.  Although  it  opens  with  a  very  wild  defcription  of  the 
origin  of  that  tribe,  and  contains  a  narrative,  which  can  by  no  means  be  offered 
upon  the  whole  as  a  ferious  and  probable  hiftory,  yet  I  conceive,  that  the  know- 
ledge of  what  a  aarion  fuppofe  themfelves  to  be,  may  be  interefting  to  a  fociety 
like  this,  as  well  as  of  what  they  really  are :  indeed  the  commencement  of  almoft 

every 
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everv  hiftory  is  fabulous  ;  and  the  moft  enlightened  nations,  after  they  have  arrived 
at  that  degree  of  civilization  and  importance,  which  has  enabled  and  induced  them 
to  commemorate  their  actions,  have  always  found  a  vacancy  at  their  outfet,  which 
invention,  or  at  beft  prefumption,  muft  fupply.  Such  fictions  appear  at  firft  in  the 
form  of  traditions  ;  and,  having  in  this  fhape  amufed  fucceffive  generations  by  a 
gratification  of  their  national  vanity,  they  are  committed  to  writing,  and  acquire 
the  authority  of  hiftory. 

As  a  kingdom  is  an  allemblage  of  component  parts,  condenfed  by  degrees, 
from  fmaller  aflbciations  of  individuals,  to  their  general  union,  fo  hiftory  is  a  com- 
bination of  the  tranfaclions  not  only  of  the  different  tribes,  but  even  of  the  indi- 
viduals of  the  nation,  of  which  it  treats  :  each  particular  narrative  in  fuch  a 
general  colle£lion  muft  be  fummary  and  incomplete.  Biography  therefore,  as 
well  as  defcriptions  of  the  manners,  anions,  and  even  opinions  of  fuch  tribes, 
as  are  connected  with  a  great  kingdom,  are  not  only  entertaining  in  themfelves, 
but  ufeful  ;  as  they  explain  and  throw  a  light  upon  the  hiftory  of  the  nation. 

Under  thefe  impreflions,  I  venture  to  lay  before  the  Society  the  tranflation  of  an 
abridged  hiftory  of  the  Afghans^  a  tribe  at  different  times  fubjeft  to,  and  always 
connedted  with,  the  kingdoms  of  Perjia  and  Hindujian.  I  alfo  fubmit  a  fpecimen 
of  their  language,  which  is  called  by  them  Pukhto  ;  but  this  word  is  foftened  in 
Perfian  into  Piifito. 

I  am.  Sir, 

With  the  greateft  refpe£t. 

Your  moft  obedient  humble  fervant, 

HENRY  VANSITTART. 
Calcutta^  March  3,  1784. 
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X  H  E  Afghans^  according  to  their  own  traditions,  are  the  pofterity  of  Melic 
Ta'lu'T  (  king  Saul),  who,  in  the  opinion  of  fome,  was  a  defcendant  of  Judah, 
the  fon  of  Jacob,  and  according  to  others,  of  Benjamin,  the  brother  of  Joseph. 

In  a  war,  which  raged  between  the  children  of  Ifrael  and  the  Amalekites^  the 
latter,  being  vi£torious,  plundered  the  Jews^  and  obtained  pofTeffion  of  the  ark  of 
the  covenant.  Confidering  this  the  God  of  the  Jews,  they  threw  it  into  fire, 
which  did  not  affedl  it.  They  afterwards  attempted  to  cleave  it  with  axes,  but 
without  fuccefs :  every  individual,  who  treated  it  with  indignity,  was  punifhed  for 
his  temerity.  They  then  placed  it  in  their  temple,  but  all  their  idols  bowed  to 
it.  At  length  they  faftened  it  upon  a  cow,  which  they  turned  loofe  in  the  wil- 
demefs. 

When  the  Prophet  Samuel  arofe,  the  children  of  Ift-ael  faid  to  him:  "We 
"  have  been  totally  fubdued  by  the  Amalekites,  and  have  no  king.  Raife  to  us  a 
**  king,  that  we  may  be  enabled  to  contend  for  the  glory  of  God."  Samuel 
faid :  "  In  cafe  you  are  led  out  to  battle,  are  you  determined  to  fight  ?"  They 
anfwered  :  "  What  has  befallen  us,  that  we  ihould  not  fight  againft  infidels  ?  That 
"  nation  has  banifhed  us  from  our  country  and  children."  At  this  time  the  Angel 
Gabriel  defcended,  and,  delivering  a  wand,  faid:  "  It  is  the  command  of  God, 
**  that  the  perfon  whofe  ftature  fliall  correfpond  with  this  wand  fhall  be  king  of 
'*  Ifraeir 

Melic  Ta'lu  t  was  at  that  time  a  man  of  inferiour  condition,  and  performed 
the  humble  employment  of  feeding  the  goats  and  cows  of  others.  One  day  a  cow 
under  his  charge  was  accidentally  loft.  Being  difappointed  in  his  fearches,  he 
was  greatly  diftrefTed,  and  applied  to  Samuel,  faying,  "  I  have  loft  a  cow, 
**  and  do  not  poflefs  the  means  of  fatisfying  the  owner.  Pray  for  me,  that  I 
"  may  be  extricated  from  this  difficulty."  Samuel,  perceiving  that  he  was  a 
man  of  lofty  ftature,  aflced  his  name.  He  anfwered  Ta  lu't.  Samuel  then 
faid:  "  Meafure  Ta'lu't  with  the  wand,  which  the  Angel  Gabriel  brought." 
His  ftature  was  equal  to  it.  Samuel  then  faid:  "  God  has  railed  Talut  to 
"  be  your  king."  The  children  of  Ifrael  anfwered  ;  "  We  are  greater  than  our  king. 
**  We  are  men  of  dignity,  and  He  is  of  inferiour  condition.  How,  ftiall  He  be 
'*  our  king  ?"     Samuel  informed  them,  they  Ihould  know,  that  God  had  confti- 

tuted 
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tuted  Talut  their  king,  by  his  reftoring  the  ark  of  the  covenant.  He  accord- 
ingly reftored  it,  and  they  acknowledged  him  their  fovereign. 

After  Ta'lu  T  obtained  the  kingdom,  he  feized  part  of  the  territories  of  Jalu't, 
or  GoLiAH,  who  affembled  a  large  army,  but  was  killed  by  David.  Ta'lu't 
afterwards  died  a  martyr  in  a  war  againft  the  infidels  ;  and  God  conftituted  David 
king  of  the  Jews. 

Melic  Ta'lu't  had  two  fons,  one  called  Berkia,  and  the  other  Irmia,  who 
ferved  David,  and  were  beloved  by  him.  He  fent  them  to  fight  againft  the  in- 
fidels ;  and,  by  God's  afliftance,  they  were  victorious. 

The  fon  of  Berkia  was  called  Afgh'an,  and  the  fon  of  Irmia  was  named 
UsBEC.  1  hofe  youths  diftinguifhed  themfelves  in  the  reign  of  David,  and  were 
employed  by  Solomon.  Afgh'an  was  diftinguifhed  by  his  corporal  ftrength, 
which  ftruck  tensor  into  Demons  and  Genii.  Usbec  was  eminent  for  his 
learning. 

Afgh'an  ufed  frequently  to  make  excurfions  to  the  mountains;  where  his  pro- 
geny, after  his  death,  eftablifhed  themfelves,  lived  in  a  ftate  of  independence,  built 
forts,  and  exterminated  the  infidels. 

When  the  feledt  of  creatures,  Muhammed,  appeared  upon  earth,  his  fame 
reached  the  Afgh'ans,  who  fought  him  in  multitudes  under  their  leaders  Khalid 
and  Abdul  Rashi'd,  fons  of  Wal'id.  The  prophet  honoured  them  with  the 
moft  gracious  reception,  laying ;  "  Come,  O  Muluc,  or  Kings  ;"  whence  they  af- 
fumed  the  title  of  Melic ^  which  they  enjoy  to  this  day.  The  prophet  gave  them 
his  enfign,  and  faid  that  the  faith  would  be  ftrengthened  by  them. 

Many  fons  were  born  of  Kha'lid,  the  fon  of  Wal'id,  who  fignalized  them- 
felves in  the  prefence  of  the  prophet,  by  fighting  againft  the  infidels.  Muhammed 
honoured  and  prayed  for  them. 

In  the  reign  of  Sultan  Mahmu'd  of  Ghaznal\  eight  men  arrived,  of  the  pofte- 
rity  of  Kha'lid,  the  fon  of  Wal'id,  whofe  names  were  Kalun,  Alun,  Daud, 
Yalua,  Ahmed,  Awin,  and  Gha'zi'.  The  lultan  was  much  pleafed  with  them, 
and  appointed  each  a  coinmander  in  his  army.  He  alio  conferred  on  them  the 
offices  of  Vazir^  and  Vakili  Mutlik.,  or  Regent  of  the  Empire. 

Wherever  they  were  ftationed,  they  obtained  poifelfion  of  the  country,  built 
mofques,  and  overthrew  the  temples  of  idols.  They  encreafed  fo  much,  that  the 
army  of  Mahmu'd  was  chiefly  compofed  oi  /ifghans.  When  Herhind,  a  power- 
ful prince  of  Hindujtan^   meditated   an   invafion  of  Ghaznah,    Sultan  Mahmu'd 

difpatched 
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difpatched  agalnft  him  the  defcendants  of  Kha'lid  with  twenty  thoufand  horfe  :  a 
battle  enfued  ;  the  Afghans  made  the  attack;  and,  after  a  fevere  engagement,  which 
lafted  from  daybreak  till  noon,  defeated  Herhind,  killed  many  of  the  infidels,  and 
converted  fome  to  the  Muhammedan  faith. 

The  Afghans  now  began  to  eftablilh  themfelves  in  the  mountains  ;  and  fome 
fettled  in  cities  with  the  permiffion  of  Sultan  Mahmu'd.  They  framed  regulations, 
dividing  themfelves  into  four  clafles,  agreeably  to  the  following  defcription.  The 
firft  is  the  pure  clafs,  confifting  of  thofe,  whofe  fathers  and  mothers  were  Afghans. 
The  fecond  clafs  confifts  of  thofe,  whofe  fathers  were  Afghans^  and  mothers  of 
another  nation.  The  third  clafs  contains  thofe,  whofe  mothers  were  Afghans^  and 
fathers  of  another  nation.  The  fourth  clafs  is  compofed  of  the  children  of  women, 
whofe  mothers  were  Afghans^  and  fathers  and  hufbands  of  a  different  nation.  Per- 
fons,  who  do  not  belong  to  one  of  the  clafTes,  are  not  called  Afghans. 

After  the  death  of  Sultan  Mahmu'd  they  made  another  fettlement  in  the 
mountains.  Shiha'buddi'n  Gaiiri,  a.  fubfequent  Sultan  of  Ghaznah^  was  twice 
repulfed  from  Hindufian.  His  Vazir  alTembled  the  people,  and  afked,  if  any  of 
the  polterity  of  Kha'lid  were  living.  They  anfwered  :  "  Many  now  live  in  a 
*•  ftate  of  independence  in  the  mountains,  where  they  have  a  confiderable  army." 
The  Va-zir  requefted  them  to  go  to  the  mountains,  and  by  entreaties  prevail 
on  the  Afghans  to  come  j  for  they  were  the  defcendants  of  companions  of  the 
prophet. 

The  inhabitants  of  Ghaznah  undertook  this  embafTy,  and,  by  entreaties  and  pre- 
fents,  conciliated  the  minds  of  the  Afghans,  who  promifed  to  engage  in  the  fervice 
of  the  Sultan,  provided  he  would  himfelf  come  and  enter  into  an  agreement  with 
them.  The  Sultan  vifited  them  in  their  mountains,  honoured  them,  and  gave 
them  dreifes  and  other  prefents.  They  fupplied  him  with  twelve  thoufand  horfe, 
and  a  confiderable  army  of  infantry.  Being  difpatched  by  the  Sultan  before  his 
own  army,  they  took  Dehli,  killed  Roy  Pah  four  a  the  king,  his  minifters  and  nobles  j 
laid  wafle  the  city,  and  made  the  infidels  prifoners.  They  afterwards  exhibited 
nearly  the  fame  fcene  in  Canauj. 

The  Sultan,  pleafed  by  the  redudllon  of  thofe  cities,  conferred  honours  upon  the 
Afghans.  It  is  laid  that  he  then  gave  them  the  titles  of  Patan  and  Khan.  The 
word  Patan  is  derived  from  the  Hindi  verb  Paitna,  to  ruf}?,  in  allufion  to  their 
alacrity  in  attacking  the  enemy.'  The  Patans  have  greatly  diftinguiflied  them- 
felves in  the  hiftory  of  Hindiijlan,  and  are  divided  into  a  variety  of  izQi^. 

H  II  The 
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The  race  of  Afghans  pofleffed  themlelves  of  the  mountain  of  Solomon,  which 
is  near  Kandahar^  and  the  circumjacent  country,  where  they  have  built  forts  :  this 
tribe  has  furnifhed  many  kings.  The  following  monarchs  of  this  rate  have  fat  upon 
the  throne  of  Dshil :  Sultan  Behlolt\  Afghan  Lod'i,  Sultan  Secander,  Sul- 
tan Ibra'hi'm,  Shi'r  Sha'h,  Islam  Sha'h,  Adil  Sha'h  Sur.  They  alfo 
number  the  following  kings  o£  Gaur  ;  Solaim'an  Shah  Gurzani,  Bayazi'd  Shahy 
and  KuTB  Shah;  befides  whom  their  nation  has  produced  many  conquerors  of 
provinces.  The  Afghans  are  called  Solaimdm,  either  becaufe  they  were  formerly  the 
fubjedls  of  Solomon,  king  of  tlie  Jews^  or  becaufe  they  inhabit  the  mountain  of 
Solomon. 

The  tranflation  being  finifhed,  I  fhall  only  add,  that  the  country  of  the  Afghans^ 
which  is  a  province  of  Cdbul^  was  originally  called  Roh^  and  from  hence  is  derived 
the  name  of  the  Rohillahs.  The  city,  which  was  eftablilhed  in  it  by  the  Afghans^ 
was  called  by  them  Paifhwer^  or  PaiJJjor^  and  is  now  the  name  of  the  whole  diftridl. 
The  feds  of  the  Afghans^  or  Patans,  are  very  numerous.  The  principal  are  thefe  : 
Lodi,  Lohaunij  Sur,  Serwdnz,  Tufuf%ihi,  Bangijh,  Diiazai,  Khatti,  Tasin,  Khail^ 
and  Baloje.  The  meaning  of  Zihl  is  offspring,  and  of  Khail,  fed:.  A  very  particu- 
lar account  of  the  Afghans  has  been  written  by  the  late  Ha'fiz  Rahmat  Khan, 
a  chief  of  the  Rohillahs,  from  which  the  curious  reader  may  derive  much  inform- 
ation. They  are  Mufelmans,  partly  of  the  Sunni,  and  pajftly  of  the  Shiah  perfuafion- 
They  are  great  boafters  of  the  antiquity  of  their  origin,  and  reputation  of  their  tribe, 
but  other  Mufelmans  entirely  rejed  their  claim,  and  confider  them  of  modern,  and 
even  bafe,  extradion.  However,  their  charader  may  be  colleded  from  hiftory. 
They  have  diftinguiftied  themfelves  by  their  courage,  both,  fmgly  and  unitedly,  as 
principals  and  auxiliaries.  They  have  conquered  for  their  owa  princes  and  for  fo- 
reigners, and  have  always  been  confidered  the  main  ftrength  of  the  army,  in  which 
they  have  ferved.  As  they  have  been  applauded  for  virtues,  they  have  alfo  been  re- 
proached for  vices,  having  fometimes  been  guilty  of  treachery,  and  even  aded  the 
bafe  part  of  affaffins. 
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A  SPECIMEN  OF  THE  PUSHTO  LANGUAGE. 


O  XX     O         xO  ^^  Ox 


O  Ox  X     Ox  O  XX     O  xO  . 


By  the  oppreffion  of  tyrannical  rulers, 

Fire,  the  grave,  and  Paijhor^  all  three  have  been  rendered  equal. 

Ox        55         O         ^Ox        O^  xxO    /^_>  ^»_  5    ^_      > 

With  refpeft  to  prayers  enjoined  by  the  Sunnah,  they  are  remitted. 
It  is  thus  exprefled  in  the  reports : 

O  -y        n        ->  OO  •XxJ.XxO  5>0  x      X    J         P  X_^ 

If  a  man  perform  them,  it  is  very  laudable.     If  he  do  not  perform  them,  it  is  no 
crime  in  him. 

O         X        O     xO  OJ  X       X   ^     > 

*'xx>Ox  op;        XX  u/x>. 

If  the  difpofition  be  not  good,  O  Mirza, 

What  difference  is  there  between  a  Sayyed  and  a  Brahman! 


NOTE  TO  MR.  VANSITTART'S  PAPER  ON  THE  AFGHANS  BEING 
DESCENDED  FROM  THE  JEWS.      See  the  Works  of  Sir  William  J  ones  ^ 

V.  RE- 
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V. 


REMARKS  ON  THE  ISLAND  OF  HIN2UAN,  OR  JOHANNA.    See  the 

Works  of  Sir  William  Jones,  Vol.  I.  p.  485. 


VI. 

ON  THE  BAYA,  OR  INDIAN  GROSS-BEAK.     See  the  Works  of  Sir  William 
Jones,  Vol,  I.  p,  543. 


VII. 

ON  THE  CHRONOLOGY  OF  THE  HINDUS.    See  the  Works  of  Sir  William 
Jones,  Vol  I.  p.  281. 


VIIL 

ON  THE  CURE  OF  THE  ELEPHANTIASIS.     See  th  Works  of  Sir  William 
Jones,  Vol.  I.  p.  549. 

ON  THE  CURE    OF    THE  ELEPHANTIASIS,  AND    OTHER   DISOR- 
DERS OF  THE  BLOOD.     See  the  Works  of  Sir  William  Jones,  Vol.  I.  p.  SSZ- 


IX. 

ON  THE  INDIAN  GAME  OF  CHESS.     See  the  Works  of  Sir  William  Jones, 
Vol.  J.  p.  521. 
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TWO  INSCRIPTIONS  FROM  THE  VINDHYA  MOUNTAINS,  TRANS- 
LATED FROM  THE  SANSCRIT  BY  CHARLES  WILKINS,  ESQ. 

FIRST  INSCRIPTION, 

In  a  Cavern f  called  the  Grot  of  the  Seven  Rifhi's,  near  Gaya. 

1.  AnANTA  VARMA,  mafter  of  the  hearts  of  the  people,  who  was  the  good  fon 
of  5rf^SARDOOLA,  by  his  own  birth  and  great  virtues  clafled  amongft  the  principal 
rulers  of  the  earth,  gladly  caufed  this  ftatue  of  Kreeshna  of  unfuUied  renown, 
confirmed  in  the  world  like  his  own  reputation,  and  the  image  of  Kanteematee  *, 
to  be  depofited  in  this  great  mountain-cave. 

2.  Sree  S  ardoola,  of  eftablifhed  fame,  jewel  of  the  diadems  of  kings,  emblem 
of  time  to  the  martial  pofTeflbrs  of  the  earth,  to  the  fubmiffive  the  tree  of  the  fruit 
of  defire,  a  light  to  the  Military  Order,  whofe  glory  was  not  founded  upon  the  feats 
of  a  fmgle  battle,  the  raviflier  of  female  hearts,  and  the  image  of  Smar  A  f ,  became 
the  ruler  of  the  land. 

3.  Wherever  iSr^e  Sardoola  is  wont  to  caft  his  own  difcordant  fight  towards  a 
foe,  and  the  fortunate  ftar,  his  broad  eye  is  enflamed  with  anger  between  its  ex- 
panded lids,  there  falleth  a  fhower  of  arrows  from  the  ear- drawn  ftring  of  the  bow 
of  his  fon,  the  renowned  Ananta  Vaema,  the  beftower  of  infinite  happinefs. 

SECOND   INSCRIPTION^ 

In  a  Cave  behind  Nagarjeni. 

1.  Jl  HE  aufpicious  Sree  Yajna  Varma,  whofe  movement  was  as  the  fportive 
elephant's  in  the  feafon  of  luft,  was,  like  Manoo  :}:,  the  appointer  of  the  military 

*  Radha,  the  favourite  IVIiftrefs  of  Kreesha.  f  Kama  Deva  the  Cuj>ii/ oOhe  Hk^i 01. 

X  The  firlt  legillator  of  the  Hinu't  j. 

ftation 
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ftation  of  all  the  chiefs  of  the  earth.— By  whofe  divine  offerings,  the  God  with  a 
thoufand  eyes  *  being  conftantly  invited,  the  emaciated  Poivlomee  f,  for  a  long  time, 
fullied  the  beauty  of  her  cheeks  with  falling  tears. 

2.  Ananta  Varma  by  name,  the  friend  of  flrangers  ;  renowned  in  the  world 
in  the  charafter  of  valour  ;  by  nature  immaculate  as  the  lunar  beams,  and  who  is  the 
offspring  oi  Sree  Sardoola  : — By  him  this  wonderful  ftatue  of  Bhootapatee 
and  of  Devee  %,  the  maker  of  all  things  vifible  and  invifible  and  the  granter  of 
boons,  which  hath  taken  fandtuary  in  this  cave,  was  caufed  to  be  made.  May  it 
protedl  the  univerfe  ! 

-2.  The  ftring  of  his  expanded  bow,  charged  with  arrows  and  drawn  to  the  extre- 
mity of  the  fhoulder,  burfteth  the  circle's  centre.  Of  fpacious  brow,  propitious  dif- 
tindion,  and  furpaffmg  beauty,  he  is  the  image  of  the  moon  with  an  undimifhed 
countenance.  Ananta  Varma  to  the  end  !  Of  form  like  Smara  §  in  exiftence, 
he  is  feen  with  the  conftant  and  affedionate  Handing  with  their  tender  and  fafci- 
nated  eyes  conftantly  fixed  upon  him. 

•4.  From  the  machine  his  bow,  reproacher  of  the  crying  Koordral,  bent  to  the 

extreme,  he  is  endued  with  force ;  from  his  expanded  virtue  he  is  a  provoker  ;  by 

his  o-ood  conduft  his  renown  reacheth  to  afar  ;  he  is  a  hero  by  whofe  courfing  fteeds 

the  elephant  is  difturbed,  and  a  youth  who  is  the  feat  of  forrow  to  the  women  of 

, his  foes.     He  is  the  diredor,  and  his  name  is  Ananta  **. 

*  Ehidray  a  deification  of  the  Heavens. 

■f-  The  wife  of  Ehidra. 

\  Siev(i,  or  Mahadeva  and  his  confort  in  one  image,  as  a  type  of  the  deities,  Geiiitor  and  Genitrix. 

§  The  Hindoo  Cupid. 

II   A  bird  that  is  conftantly  making  a  noife  before  rain. 

**  This  word  fignifies  eternal  or  infinite. 


XL  A 
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XI. 


A  DESCRIPTION  OF  AS'AM  BY  MOHAMMED  CAZIM,  TRANSLATED 
FROM  THE  PERSIAN  BY  HENRY  VANSITTART,  ESQ^* 

•IJlS^AM,  which  lies  to  the  north-eaft  of  Bengal,  is  divided  into  two  parts  by  the 
river  Brahmaputra,  that  flows  from  Khata.  The  northern  portion  is  called  Vttarciil^ 
and  the  fouthern  Dacjloincul.  TJttarciil  begins  at  Gowahiitty,  which  is  the  boundary 
of  his  Majefty's  territorial  pofleffions,  and  terminates  in  mountains  inhabited  by  a 
tribe  called  Meeri  Mechmi.  Dacpmcul  extends  from  the  village  Sidea  to  the  hills 
of  Srinagar.  The  moft  famous  mountains  to  the  northward  of  Uttarcul  are  thofe 
of  Duleh  and  Landah  ;  and  to  the  fouthward  of  DacJJoincul  are  thofe  of  Namrup 
fCdmrup  ?J,  fituated  four  days'  journey  above  Ghergong,  to  which  the  Raja  re- 
treated. There  is  another  chain  of  hills,  which  is  inhabited  by  a  tribe  called 
Nanac,  who  pay  no  revenue  to  the  Raja,  but  profefs  allegiance  to  him,  and  obey  a 
few  of  his  orders.  But  the  f  Zemleh  tribe  are  entirely  independent  of  him,  and, 
whenever  they  find  an  opportunity,  plunder  the  country  contiguous  to  their  moun- 
tains. Asam  is  of  an  oblong  figure  :  its  length  is  about  200  ftandard  cofs,  and  its 
breadth,  from  the  noithern  to  the  fouthern  mountains,  about  eight  days'  journey. 
From  Gowahutty  to  Ghergong  are  feventy-five  ftandard  cofs  ;  and  from  thence  it  is 
fifteen  days'  journey  to  Khoten,  which  was  the  refidence  of  Peer  an  Wifeh  \,  but  is 
now  called  A'ua  §,  and  is  the  capital  of  the  Raja  of  Pegu,  who  confiders  himfelf  of 
the  pofterity  of  that  famous  general.  The  firft  five  days'  journey  from  the  moun- 
tains of  Cdmritp  is  performed  through  forefts,  and  over  hills,  which  are  arduous 
and  difficult  to  pafs.  You  then  travel  eaftward  to  Ava  through  a  level  and  fmooth 
country.  To  the  northward  is  the  plain  of  Khatd,  that  has  been  before  mentioned 
as  the  place  from  whence  the  Brahmaputra  ilTues,  which  is  afterwards  fed  by 
feveral  rivers  that  flow  from  the  fouthern  mountains  of  Asam.     The  principal  of 

♦  This  account  oi  Asam  was  tranflated  for  the  fociet)',  but  afterwards  printed  by  the  learned  tranflator  as  an  ap- 
pendix to  his  jiaemi^ur.amah.  It  is  reprinted  here,  becaufe  our  government  has  an  interclt  in  being  as  well  acquainted 
as  poffible  with  all  the  nations  bordering  on  the  Britijh  territories. 

•|-  In  another  copy  this  tribe  are  called  Diijleh. 

*  According  to  Khonaemn;  f'leran  Wijeh  was  one  of  the  nobles  o{  Afrafiah,  king  oiTuran,  contcmporarj'  with 
Kaicaus,  fecond  prince  of  the  Kianian  Dynafty.  In  the  Ferhung  Jehangeery  and  Borhaim  Katid  (two  Perlian  dic- 
tionaries), Pcera,:  is  defcribed  as  one  of  the  Pehlovan  or  heroes  of  Turan,  and  general  under  Afrafiab,  the  name  of 
whole  father  was  ■!  if,h. 

§  This  is  a  palpable  miftake.     Kbotcn  lies  to  the  north  of  Himalaya  ;  and  FWaK  Vlah  could  never  have  feen  Ave, 
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thefc  is  the  Dhonec^  which  has  before  occurred  in  this  hiflory.     It  joins  that  broad 
river  at  the  village  Luckeigereh. 

Between  thefe  rivers  is  an  ifland  well  inhabited,  and  in  an  excellent  Hate  of  til- 
lage. It  contains  a  fpacious,  clear,  and  pleafant  country,  extending  to  the  diftance 
of  about  fifty  cofs.  The  cultivated  tra£t  is  bounded  by  a  thick  foreft,  which  har- 
bours elephants,  and  where  thofe  animals  may  be  caught,  as  well  as  in  four  or  five 
other  forefts  of  Asam.  If  there  be  occafion  for  them,  five  or  fix  hundred  elephants 
may  be  procured  in  a  year.  Acrofs  the  Dho?iec,  which  is  the  fide  of  Ghergong,  is 
a  wide,  agreeable,  and  level  country,  which  delights  the  heart  of  the  beholder. 
The  whole  face  of  it  is  marked  with  population  and  tillage  ;  and  it  prefents  on 
every  fide  charming  profpedts  of  ploughed  fields,  harvefts,  gardens,  and  groves. 
All  the  ifland  before  defcribed  lies  in  Dacfiincul.  From  the  village  Sdagereh  to 
the  city  of  Ghergong  is  a  fpace  of  about  fifty  cofs,  filled  with  fuch  an  uninterrupted 
range  of  gardens,  plentifully  flocked  with  fruit-trees,  that  it  appears  as  one  garden. 
Within  them  are  the  houfes  of  the  peafants,  and  a  beautiful  aflemblage  of  coloured 
and  fragrant  herbs,  and  of  garden  and  wild  flowers  blowing  together.  As  the 
country  is  overflowed  in  the  rainy  feafon,  a  high  and  broad  caufley  has  been  raifed 
for  the  convenience  of  travellers  from  Salagereh  to  Ghergong,  which  is  the  only 
uncultivated  ground  that  is  to  be  feen.  Each  fide  of  this  road  is  planted  with 
fliady  bamboos,  the  tops  of  which  meet,  and  are  intertwined.  Amongft  the  fruits 
which  this  country  produces,  are  mangoes,  plantains,  jacks,  oranges,  citrons,  limes, 
pine-apples,  and  punialeh,  a  fpecies  of  amleh^  which  has  fuch  an  excellent  flavour, 
that  every  perlbn  who  tafles  it  prefers  it  to  the  plum.  There  are  alfo  cocoa-nut 
trees,  pepper  vines,  areca  trees,  and  the  fddif^,  in  great  plenty.  The  fugar-cane 
excels  in  foftnefs  and  fweetnefs,  and  is  of  three  colours,  red,  black,  and  white. 
There  is  ginger  free  from  fibres,  and  betel  vines.  The  flrength  of  vegetation  and 
fertility  of  the  foil  are  fuch,  that  whatever  feed  is  fown,  or  flips  planted,  they  always 
thrive.  The  environs  of  Ghergong  furnifh  fmall  apricots,  yams,  and  pomegranates  ; 
but  as  thefe  articles  are  wild,  and  not  afl[ifl:ed  by  cultivation  and  engraftment,  they 
are  very  indifferent.  The  principal  crop  of  this  country  confifts  in  rice  and  majh  ■\. 
Ades  is  very  fcarce,  and  wheat  and  barley  are  never  fown.  The  filks  are  excellent, 
and  refeinble  thofe  of  China  \  but  they  manufadure  very  few  more  than  are  re- 

•  The  SAiij  Is  a  long  aromatick  leaf,  which  has  a  pungent  tafte,  and  is  called  in  Zanfcrit  lejapatra.     In  our  bo- 
tanical books  It  bears  the  name  oi  MJabathrum,  or  the  huUan  leaf. 
t  Majh  is  a  fpecies  of  grain,  and  Ades  a  kind  of  pea. 
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quired  for  ufe.  They  are  fuccefsful  in  erabroldermg  with  flowers,  and  in  weaving 
velvet,  and  tautbund,  which  is  a  fpecies  of  filk  of  which  they  make  tents  and 
■kenauts  *.  Salt  is  a  very  precious  and  fcarce  commodity.  It  is  found  at  the  bot- 
tom of  fome  of  the  hills,  but  of  a  bitter  and  pungent  quality.  A  better  fort  is  in 
common  ufe,  which  is  extracted  from  the  plantain  tree.  The  mountains,  inhabited 
by  the  tribe  called  Nanac,  produce  plenty  of  excellent  Lignum  Aloes,  which  a 
fociety  of  the  natives  imports  every  year  into  Asam^  and  barters  for  fait  and  grain. 
This  evil-difpofed  race  of  mountaineers  are  many  degreee  removed  from  the  line  of 
humanity,  and  are  deftitute  of  the  characf^eriftical  properties  of  a  man.  They  go 
naked  from  head  to  foot,  and  eat  dogs,  cats,  fnakes,  mice,  rats,  ants,  locufts,  and 
every  thing  of  this  fort  which  they  can  find.  The  hills  of  Cdmrup,  Sidea,  and 
Luckigerch,  fupply  a  fine  fpecies  of  Lignum  Aloes,  which  finks  in  water.  Several 
of  the  mountains  contain  mufk-deer. 

The  country  of  Uttarcul^  which  is  on  the  northern  fide  of  the  Brahmaputra,  is 
in  the  higheft  ftate  of  cultivation,  and  produces  plenty  of  pepper  and  Areca-rinX.%. 
It  even  furpaffes  Dacjliincul  in  population  and  tillage ;  but,  as  the  latter  contains  a 
greater  tradt  of  wild  forefts,  and  places  difficult  of  accefs,  the  rulers  of  Asam  have 
chofen  to  refide  in  it  for  the  convenience  of  controul,  and  have  erected  in  it  the 
capital  of  the  kingdom.  The  breadth  of  Uttarcul;  from  the  bank  of  the  river  to 
the  foot  of  the  mountains,  which  is  a  cold  climate,  and  contains  fnov/^,  is  various, 
but  is  no  where  lefs  than  fifteen  cofs,  nor  more  than  forty-five  cofs.  The  inhabi- 
tants of  thofe  mountains  ai'e  ftrong,  have  a  robuft  and  refpedtable  appearance,  and 
are  of  a  middling  fize.  Their  complexions,  like  thofe  of  the  natives  of  all  cold 
climates,  are  red  and  white  ;  and  they  have  alfo  trees  and  fruits  peculiar  to  frigid 
regions.  Near  the  fort  of  yum  Dereh,  which  is  on  the  fide  of  Gowahutty,  is  a 
chain  of  mountains,  called  the  country  of  Dereng,  all  the  inhabitants  of  which  re- 
femble  each  other  in  appearance,  manners,  and  fpeech,  but  are  diftinguifhcd  by  the 
names  of  their  tribes,  and  places  of  refidence.  Several  of  thefe  hills  produce  mu£k, 
kataus  \,  bhoat  \,  peree,  and  two  fpecies  of  horfes,  called  goont  and  tanyans.  Gold 
and  filver  are  procured  here,  as  in  the  whole  country  of  Asam^  by  v»?aihing  the  fand 
■of  the  rivers.     This,  indeed,  is  one  of  the  fources  of  revenue.     It  is  fuppofed  that 

■»  Kmauts  are  \valls  made  to  furrouad  tents. 

f  Kataus  is  thus  described  in  the  Borhaun  K.itca  :  "  This  word,  in  the  language  of  Rum,  is  a  feacow  ;  the  tail  of 
•*  which  is  hung  upon  the  necks  of  horfes,  and  on  the  funiniit  of  llandards.  Some  fay  that  it  is  a  cow  \vhich  lives  in 
*•  the  mountains  of  Khata"  It  here  means  the  mountain-cow,  which  fupplies  the  tail  that  is  made  ir.to  choixria, 
and  in  Aanj'crit  is  called  chdmara. 

+  Bhidt  and  pine  are  two  kinds  of  blanket. 
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12,000  inhabitants,  and  feme  fay,  20,000,  are  employed  in  this  occupation ;  and  it 
is  a  regulation,  that  each  of  thefe  perfons  ihall  pay  a  fixed  revenue  of  a  tola  *  of 
gold  to  the  Rdjd.  The  people  of  ylsam  are  a  bafe  and  unprincipled  nation,  and 
have  no  fixed  religion.  They  follow  no  rule  but  that  of  their  own  inclinations^ 
and  make  the  approbation  of  their  own  vicious  minds  the  teft  of  the  propriety  of 
their  actions.  They  do  not  adept  any  mode  of  worfhip  pra£tifed  either  by  Hea- 
thens or  Mohamtnedaiis  j  nor  do  they  concur  with  any  of  the  known  fe<fis  which 
prevail  amongft  mankind.  Unlike  the  Pagans  of  Hindujlan,  they  do  not  rejed: 
viduals  which  have  been  dreiled  by  Mujelmans ;  and  they  abilain  from  no  flefh 
except  human.  They  even  eat  animals  that  have  died  a  natural  death ;  but,  in 
confequence  of  not  being  ufed  to  the  tafte  of  ghee,  they  have  fuch  an  antipathy  to 
this  article,  that  if  they  difcover  the  lead  fmell  of  it  in  their  vidtuals,  they  have  no 
relifh  for  them.  It  is  not  their  cuftom  to  veil  their  women ;  for  even  the  wives  of 
the  Rdjti  do  not  conceal  their  faces  from  any  peribn.  The  females  perform  work 
in  the  open  air,  w^ith  their  countenances  expofed,  and  heads  uncovered.  The  men 
have  often  four  or  five  wives  each,  and  publickly  buy,  fell,  and  change  them. 
They  fhave  their  heads,  beards,  and  whifkers,  and  reproach  and  admonifh  every 
perfon  who  neglefts  this  ceremony.  Their  language  has  not  the  leafl  affinity  with 
that  of  Bengal  \,  Their  ftrength  and  courage  are  apparent  in  their  looks  ;  but 
their  ferocious  manners,  and  brutal  tempers,  are  alfo  betrayed  b)r  their  phyfiog- 
nomy.  They  are  fuperior  to  moft  nations  in  corporal  force  and  hardy  exertions. 
They  are  enterprizing,  favage,  fond  of  war,  vindictive,  treacherous,  and  deceitfuL 
The  virtues  of  compaffion,  kindnefs,  friendfhip,  fincerity,  truth,  honour,  good 
faith,  fhame,  and  purity  of  morals,  have  been  left  out  of  their  compofition.  The 
feeds  of  tendernefs  and  humanity  have  not  been  fown  in^  the  field  of  their  frames-. 
As  they  are  deftltute  of  the  mental  garb  of  manly  qualities,  they  are  alfo  deficient 
in  the  drefs  of  their  bodies.  They  tie  a  cloth  round  their  heads,  and  another 
round  their  loins,  and  throw  a  fheet  upon  their  fhoulder ;  but  it  is  not  cuftomary 
in  that  country  to  wear  turbans,  robes,  drawers,  or  flioes.  There  are  no  buildings 
of  brick  or  ftone,  or  with  walls  of  earth,  except  the  gates  of  the  city  of  Ghergong, 
and  fome  of  their  idolatrous  temples.  The  rich  and  poor  conftrudl.  their  habitOr- 
tlons  of  wood,  bamboos,  and  ftraw.     The  Rdjd  and  his  courtiers  travel  in  ftately 

•  Eighty  r,7/-weight3. 

f  This  is  an  error  :  young  Bruhmens  often  come  fiom  Asam  to  Nadija  for  inftruftion,  and  th'elr  vulgar  dlaleft  is 
«ndeiftoo4  by  the  Bengal  teachers. 
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litters ;  but  the  opulent  and  refpedtable  perfons  amongft:  his  fubjeits  are  carried  in 
lower  vehicles,  called  doolies.  Asatn  produces  neither  horfes  *,  camels,  nor  afles  ; 
but  thofe  cattle  are  fometimes  brought  thither  from  other  countries.  The  brutal  • 
inhabitants,  from  a  congenial  impulfe,  are  fond  of  feeing  and  keeping  afles  ;  and 
buy  and  fell  them  at  a  high  price  ;  but  they  difcover  the  greateft  furprize  at  feeing 
a  camel ;  and  are  fo  afraid  of  a  horfe,  that  if  one  trooper  fhould  attack  a  hundred 
armed  Afamians,  they  would  all  throw  down  their  arms  and  flee  ;  or  fliould  they 
not  be  able  to  efcape,  they  would  furrender  themfelves  prifoners.  Yet,  fliould  one 
of  that  detefl;able  race  encounter  two  men  of  another  nation  on  foot,  he  would  de- 
feat them. 

The  ancient  inhabitants  of  this  country  are  divided  into  two  tribes,  the  Afamians 
and  the  Cultanians.  The  latter  excel  the  former  in  all  occupations  except  war,  and 
the  condudt  of  hardy  enterprifes,  in  which  the  former  are  fuperior.  A  body-guard 
of  fix  or  feven  thoufand  Afamians^  fierce  as  demons,  of  unfhaken  courage,  and  well 
provided  with  warlike  arms  and  accoutrements,  always  keep  watch  near  the  Rajas 
fitting  and  fleeping  apartments  ;  thefe  are  his  loyal  and  confidential  troops  and  patrol. 
The  martial  weapons  of  this  country  are  the  mufquet,  fword,  fpear,  and  arrow  and 
bow  of  bamboo.  In  their  forts  and  boats  they  have  alfo  plenty  of  cannon,  zerbzen  f , 
and  ramchangee,  in  the  management  of  which  they  are  very  expert. 

Whenever  any  of  the  Rajas,  magifl:rates,  or  principal  men  die,  they  dig  a  large 
cave  for  the  deceafed,  in  which  they  inter  his  women,  attendants,  and  fervants,  and 
fome  of  the  magnificent  equipage  and  ufeful  furniture,  which  he  poflefled  in  his 
lifetime,  fuch  as  elephants,  gold  and  filver,  badcajl:  (large  fans),  carpets,  clothes, 
viduals,  lamps,  with  a  great  deal  of  oil,  and  a  torch-bearer  ;  for  they  confider  thofe 
articles  as  fl;ores  for  a  future  fl:ate.  They  afterwards  conftrud  a  fl:rong  roof  over 
the  cave  upon  thick  timbers.  The  people  of  the  army  entered  fome  of  the  old 
caves,  and  took  out  of  them  the  value  of  90,000  rupees,  in  gold  and  filver.  But 
an  extraordinary  circumfl:ance  is  faid  to  have  happened,  to  which  the  mind  of  man 
can  fcarcely  give  credit,  and  the  probability  of  which  is  contradicted  by  daily  ex- 
perience. It  is  this  :  All  the  nobles  came  to  the  Imperial  General,  and  declared, 
with  univerfal  agreement,  that  a  golden  betel  fl:and  was  found  in  one  of  the  caves, 
that  was  dug  eighty  years  before,  which  contained  betel-leaf  quite  green  and  freih ; 
but  the  aujkenticity  of  this  fl:ory  refl:s  upon  report. 

*   As  the  author  has  afferted  that  two  fpecies  of  horfes,   called  gooni  and  tttrjant,  are  produced  In  Denng,  we  muft 
fuppofe  that  this  is  a  different  country  from  /i^av!, 
-j-  Swivels. 
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Gher7ong  has  four  gates,  conftruded  of  ftone  and  earth ;  from  each  of  which 
the  Rajas  palace  is  diftant  three  cofs.  The  city  is  encompafled  with  a  fence  of  bam- 
boos, and  within  it  high  and  broad  caufleys  have  been  raifed  for  the  convenience  of 
paflengers  dming  the  rainy  feafon.  In  the  front  of  every  man's  houfe  is  a  garden, 
or  fome  cultivated  ground.  This  is  a  fortified  city,  which  enclofes  villages  and  tilled 
fields.  The  Rajas  palace  ftands  upon  the  bank  of  the  Degoo,  which  flows  throughout 
the  city.  This  river  is  lined  on  each  fide  wuth  houfes,  and  there  is  a  fmall  market, 
which  contains  no  fhopkeepers  except  fellers  of  betel.  The  reafon  is,  that  it  is  not 
cuftomary  for  the  inhabitants  to  buy  provifions  for  daily  ufe,  becaufe  they  lay  up  a 
ftock  for  themfelves,  which  lafts  them  a  year.  The  Raja's  palace  is  furrounded  by 
a  caufley,  planted  on  each  fide  with  a  clofe  hedge  of  bamboos,  which  ferves  inftead 
of  a  wall.  On  the  outfide  there  is  a  ditch,  which  is  always  full  of  water.  The 
circumference  of  the  enclofure  is  one  cofs  and  fourteen  jereebs.  Within  it  have 
been  built  lofty  halls,  and  fpacious  apartments  for  the  Rdjd^  moft  of  them  of  wood, 
and  a  few  of  ftraw,  which  are  called  chuppers.  Amongft  thefe  is  a  diwan  kahnab^ 
or  publick  faloon,  one  hundred  and  fifty  cubits  long,  and  forty  broad,  which  is  fup- 
ported  by  fixty-fix  wooden  pillars,  placed  at  an  interval  of  about  four  cubits  from 
each  other.  The  Rajas  feat  is  adorned  with  lattice-work  and  carving.  Within 
and  without  have  been  placed  plates  of  brafs,  fo  well  polifhed,  that  when  the  rays 
of  the  fun  ftrike  upon  them,  they  fhine  like  mirrors.  It  is  an  afcertained  fa£t,  that 
3000  carpenters  and  12,000  labourers  were  conflantly  employed  in  this  work, 
during  two  years,  before  it  was  finilhed.  When  the  Raja  fits  in  this  chamber,  or 
travels,  inllead  of  drums  and  trumpets  they  beat  the  *  dbdl  and  datid.  The  latter  is 
a  round  and  thick  inftrument  made  of  copper,  and  is  certainly  the  fame  as  the 
drum  f,  which  it  was  cuftomary,  in  the  time  of  the  ancient  kings,  to  beat  in  battles 
and  marches. 

The  Raja's  of  this  country  have  always  raifed  the  creft  of  pride  and  vain-glory, 
and  difplayed  an  oftentatious  appearance  of  grandeur,  and  a  numerous  train  of  at- 
tendants and  fervants.  They  have  not  bowed  the  head  of  fubmiflion  and  obe- 
dience, nor  have  they  paid  tribute  or  revenue  to  the  moft  powerful  monarch  ;  but 
they  have  curbed  the  ambition,  and  checked  the  conquefts,  of  the  moft  vidiorious 
princes  of  Hmdujlan.  The  folution  of  the  difficulties  attending  a  war  againft  them, 
has  baffted  the  penetration  of  heroes,  who  have  been  ftyled  coiaquerors  c^the  world. 
Whenever  an  invading  army  has  entered  their  territories,  the  Afaniians  have  covered 

*  The  Miil  is  a  kind  of  drum,  which  is  beaten  at  each  end. 

•f  This  is  a  kind  ol"  kettle-drum,  and  is  made  ot  a  compolition  of  fevcral  metals. 
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themfelves  in  ftrong  pofts,  and  have  diftrefled  the  enemy  by  ftratagems,  furprifes, 
and  alarms,  and  by  cutting  off  their  provifions.  If  thcfe  means  have  failed,  they 
have  declined  a  battle  in  the  field,  but  have  carried  the  peafants  into  the  mountains, 
burnt  the  grain,  and  left  the  country  empty.  But  when  the  rainy  feafon  has  fet  in 
upon  the  advancing  enemy,  they  have  watched  their  opportunity  to  make  excur- 
fions,  and  vent  their  rage  ;  the  familhed  invaders  have  either  become  their  prifoners, 
or  been  put  to  death.  In  this  manner  powerful  and  numerous  armies  have  been 
funk  in  that  whirlpool  of  deftrudlion,  and  not  a  foul  has  efcaped. 

Formerly  Hu SAIN  Sh'ah,  a  King  oi  Bengal,  undertook  an  expedition  againfl 
Asanty  and  carried  with  him  a  formidable  force  in  cavalry,  infantry,  and  boats. 
The  beginning  of  this  invafion  was  crowned  with  vidlory.  He  entered  the 
country,  and  eredted  the  ftandard  of  fuperiority  and  conqueft.  The  Raja  being 
unable  to  encounter  him  in  the  field,  evacuated  the  plains,  and  retreated  to  the 
mountains.  Husain  left  his  fon,  with  a  large  army,  to  keep  poffeflion  of  the 
country,  and  returned  to  Bengal.  The  rainy  feafon  commenced,  and  the  roads 
were  fhut  up  by  the  inundation.  The  Rdjd  defcended  from  the  mountains,  fur- 
rounded  the  Bengal  army,  fkirmifhed  with  them,  and  cut  off  their  provifions,  till 
they  were  reduced  to  fuch  ftraights,  that  they  were  all,  in  a  fhort  time,  either  killed 
or  made  prifoners. 

In  the  fame  manner  Mohammed  Shah^  the  fon  of  Togluc  Shah,  who  was 
king  of  feveral  of  the  provinces  of  Hindiijlan^  fent  a  well-appointed  army  of  a  hun- 
dred thoufand  cavalry  to  conquer  Asam  ;  but  they  were  all  devoted  to  oblivion  in 
that  country  of  enchantment ;  and  no  intelligence  or  veftige  of  them  remained. 
Another  army  was  difpatched  to  revenge  this  difafter ;  but  when  they  arrived  in 
Bengal^  they  were  panick-ftruck,  and  fhrunk  from  the  enterprize ;  becaufe  if  any 
perfon  paffes  the  frontier  into  that  diftrid,  he  has  not  leave  to  return.  In  the 
fame  manner,  none  of  the  inhabitants  of  that  country  are  able  to  come  out  of  it, 
which  is  the  reafon  that  no  accurate  information  has  hitherto  been  obtained  rela- 
tive to  that  nation.  Tlie  natives  of  Hindujlan  confider  them  as  wizzards  and' 
magicians,  and  pronounce  the  name  of  that  country  in  all  their  incantations  and 
counter-charms.  They  fay,  that  every  perfon  who  fets  his  foot  there,  is  under 
the  influence  of  witchcraft,  and  cannot  find  the  road  to  return. 

Jeidej  Sing  *,  the  Riijd  of  Asdrri,  bears  the  title  of  Swtrgt,  or  Celejlial     S-^erg, , 

*  Properly  Jayadhivaja  Siuia,  or  ihe  Uirtivilh  Ba^wr:  ofConiiuef. 
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in  the  Hmdujlarh  language,  means  heaven.  That  frantick  and  vain-glorious  prince 
is  fo  exceffively  foolilli  and  mlftaken,  as  to  believe  that  his  vicious  anceftors  were 
fovereigns  of  the  heavenly  hoft ;  and  that  one  of  them,  being  inclined  to  vifit  the 
earth,  defcended  by  a  golden  ladder.  After  he  had  been  employed  fome  time  in 
regulating  and  governing  his  new  kingdom,  he  became  fo  attached  to  it,  that  he 
fixed  his  abode  in  it,  and  never  returned. 

In  fliort,  when  we  confider  the  peculiar  circumftances  of  Asam  j  that  the  country- 
is  fpacious,  populous,  and  hard  to  be  penetrated  ;  that  it  abounds  In  perils  and 
dangers ;  that  the  paths  and  roads  are  befet  with  difficulties ;  that  the  obftacles  to 
the  conqueft  of  it  are  more  than  can  be  defcribed ;  that  the  inhabitants  are  a  favage 
race,  ferocious  in  their  manners,  and  brutal  in  their  behaviour ;  that  they  are  of  a 
gigantick  appearance,  enterprizing,  intrepid,  treacherous,  well  armed,  and  more 
numerous  than  can  be  conceived  ;  that  they  refift  and  attack  the  enemy  from 
fecure  polls,  and  are  always  prepared  for  battle  ;  that  they  pofTefs  forts  as  high  as 
heaven,  garrifoned  by  brave  foldiers,  and  plentifully  fupplied  with  warlike  ftores,  the 
reduftion  of  each  of  which  would  require  a  long  fpace  of  time  ;  that  the  way  was  ob- 
ftrudted  by  thick  and  dangerous  bulhes,  and  broad  and  boifterous  rivers :  when  we 
confider  thefe  circumftances,  we  fliall  wonder  that  this  country,  by  the  aid  of  God, 
and  the  aufpices  of  his  Majefty,  was  conquered  by  the  Imperial  army,  and  became 
a  place  for  eredling  the  ftandard  of  the  faith.  The  haughty  and  infolent  heads  of 
feveral  of  the  deteftable  Afamia?is,  \vh.o  ftretch  the  neck  of  pride,  and  who  are  devoid 
cf  religion,  and  remote  from  God,  were  bruifed  by  the  hoofs  of  the  horfes  of  the 
vidlorious  warriors.  The  Mufelman  heroes  experienced  the  comfort  of  fighting  for 
their  religion ;  and  the  bleffings  of  it  reverted  to  the  fovereignty  of  his  juft  and 
pious  Majefty. 

The  'Rajd^  whofe  foul  had  l>een  enflaved  by  pride,  an<i  who  had  been  bred  up 
in  the  habit  of  prefuming  on  the  ftabiiity  of  his  own  government,  n^ver  dreamt 
of  this  reverfe  of  fortune ;  but  being  now  overtaken  by  the  punifhment  due  to  his 
crimes,  fled,  as  has  been  before  mentioned,  with  fome  of  his  nobles,  attendants, 
and  fimily,  and  a  few  of  his  effeds,  to  the  mountains  of  Cdmrup.  That  fpot,  by 
its  bad  air  and  water,  and  confined  fpace,  is  rendered  the  worft  place  in  the  world, 
or  rather  it  is  one  of  the  pits  of  heJi  The  Rajas  officers  and  foldiers,  by  his 
orders,  crofted  the  Dhonec,  and  fettled  in  the  fpacious  ifland  between  that  and  the 
Brahmaputra^  which  contains  numerous  forefts  and  thickets.  A  few  took  refuge  in 
other  mountains  3  and  watched  an  opportunity  of  committing  Koftilities. 

Camr'up 
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Ca'mr'up,  is  a  country  on  the  fide  of  DacJI.nnculy  fituated  between  three  high 
mountains,  at  the  diftance  of  four  days'  journey  from  Ghergong.  It  is  remarkable 
for  bad  water,  noxious  air,  and  confined  profpedls.  Whenever  the  Raja  ufed 
to  be  angry  with  any  of  his  fubjeds,  he  fent  them  thither.  The  roads  are  difficult 
to  pafs,  infomuch  that  a  foot-traveller  proceeds  with  the  greateft  inconvenience. 
There  is  one  road  wide  enough  for  a  horfe  ;  but  the  beginning  of  it  contains  thick 
forefts  for  about  half  a  cofs.  Afterwards  there  is  a  defile,  which  is  ftony  and  full 
of  water.     On  each  fide  is  a  mountain  towering  to  the  fky. 

The  Imperial  General  remained  fome  days  in  Gbcrgong,  where  he  was  employed 
in  regulating  the  affairs  of  the  country,  encouraging  the  pcafants,  and  colledting  the 
effe(f!ls  of  the  Raja.  He  repeatedly  read  the  Khotbeh,  or  prayer,  containing  the 
name  .and  titles  of  the  Prince  of  the  age,  King  of  Kings,  Alemgeer,  Conqueror 
of  the  World,  and  adorned  the  faces  of  the  coins  with  the  Imperial  impreffion.  At 
this  time  there  were  heavy  fhowers,  accompanied  with  violent  wind,  for  two  or 
three  days ;  and  all  the  figns  appeared  of  the  rainy  feafon,  w-hich  in  that  country 
fets  in  before  it  does  in  Hindujian.  The  General  exerted  himfelf  in  eftablifhing 
pofts,  and  fixing  guards,  for  keeping  open  the  roads  and  fupplying  the  army  with 
provifions.  He  thought  now  of  fecuring  himfelf  during  the  rains,  and  determined, 
after  the  fky  fhould  be  cleared  from  the  clouds,  the  lightning  ceafe  to  illuminate 
the  air,  and  the  fwelling  of  the  water  ihould  fubfide,  that  the  army  fhould  again  be 
fet  in  motion  againft  the  Rcdja  and  his  attendants,  and  be  employed  in  delivering 
the  country  from  the  evils  of  their  exiftence. 

The  Author  then  mentions  feveral  fkirmifhes,  which  happened  between  the 
Rajas  forces  and  the  Imperial  troops,  in  which  the  latter  were  always  vidlorious. 
He  concludes  thus : 

At  length  all  the  villages  of  Dacjhincid  fell  Into  the  poffeffion  of  the  Imperial 
army.  Several  of  the  inhabitants  and  peafants,.  from  the  difFufion  of  the  fame  of 
his  Majefty's  kindnefs,  tendernefs,  and  juftice,  fubmltted  to  his  government,  and 
were  protedled  in  their  habitations  and  property. .  The  inhabitants  of  Uttarcul  alfo 
became  obedient  to  his  commands.  His  Majefty  rejoiced,  when  he  heard  the 
news  of  this  conqueft,  and  rewarded  the  General  with  a  coflly  drefs,  and  other 
diftinguifhing  marks  of  his  favour. 

The  Narrative  to  which  this  is  a  fupplement,  gives  a  condfe  hiftoiy  of  the  mili- 
tary expedition  into  Asam.  In  this  defcription  the  Author  has  ftopt  at  a  period, 
when  the.  Imperial  troops  had  polTeiTed  themfelves  of  the  capital,  and  were  mafters 

of 
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of  any  part  of  the  plain  country,  which  they  chofe  to  occupy  or  over-run.  The 
fcquel  diminifhes  the  credit  of  the  conq^ueft,  by  fhowing  that  it  was  temporary,  and 
that  the  Raja  did  not  forget  his  ufual  policy  of  haraffing  the  invading  army  during 
the  rainy  feafon  :  but  this  condud  produced  only  the  efFed  of  diftreffing  and  dif- 
gufting  it  with  the  fervice,  inftead  of  abfolutely  deftroying  it,  as  his  predecefTors  had 
deftroyed  former  adventurers.  Yet  the  conclufion  of  this  war  is  far  from  weaken- 
ing the  panegyrick  which  the  Author  has  paffed  upon  the  Imperial  General,  to 
whom  a  difference  of  fituation  afforded  an  opportunity  of  difplaying  additional 
virtues,  and  of  clofmg  that  life  with  heroick  fortitude,  which  he  had  always 
hazarded  in  the  field  with  martial  fpirit.  His  name  and  titles  were,  Mir  Jumleh, 
MoAzziM  K6dn,  Khani  Khdndn,  Sipdhi  Sa'la'r. 

REMARK. 

The  preceding  account  of  the  Afatnlans^  who  are  probably  fuperior  in  alf  refpedls 
to  the  Moguls,  exhibits  a  fpecimen  of  the  black  malignity  and  frantick  intolerance, 
with  which  it  was  ufual,  in  the  reign  of  AuR  angz'ib,  to  treat  all  thofe  whom  the 
crafty,  cruel,  and  avaricious  Emperor  was  pleafed  to  condemn  as  infidels  and  bar- 
barians. 


KII. 

ON  THE  MANNERS,  RELIGION,   AND  LAWS  OF  THE  CUCI'S,    OR 
MOUNTAINEERS  OF  TIPRA. 

Comviunicated  in  Ferjhm  by  John  Rawlins,  Efq. 

X  H  E  inhabitants  of  the  mountainous  diftridls  to  the  eaft  of  Bengal  give  the  name 
of  Pa'tya'n  to  the  Being,  who  created  the  Univerfe  ;  but  they  believe  that  a  Deity 
cxifts  in  every  Tree,  that  the  Sun  and  Moon  are  Gods,  and  that,  whenever  they 
worfliip  thofe  fubordinate  divinities,  Pa'tiya'n  is  pleafed. 

If  any  one  among  them  put  another  to  death,  the  Chief  of  the  Tribe,  or  ether 

perfons 
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perfons,  who  bear  no  relation  to  the  deceafed,  have  no  concern  In  punifliing  the 
murderer ;  but,  if  the  murdered  perfon  have  a  brother,  or  other  heir,  he  may  take 
blood  for  blood ;  nor  has  any  man  whatever  a  right  to  prevent  or  oppofe  fuch  re- 
taliation. 

When  a  man  is  detefted  in  the  commiffion  of  theft  or  other  atrocious  offence, 
the  chieftain  caufes  a  recompenfe  to  be  given  to  the  complainant,  and  reconciles 
both  parties  ;  but  the  Chief  himfelf  receives  a  cuftomary  fine  ;  and  each  party  gives 
a  feaft  of  pork,  or  other  meat,  to  the  people  of  his  refpedlive  tribe. 

In  ancient  times  it  was  not  a  cuftom  among  them  to  cut  off  the  heads  of  the 
women,  whom  they  found  in  the  habitations  of  their  enemies  ;  but  it  happened 
once,  that  a  woman  afked  another,  why  fhe  came  fo  late  to  her  bufmefs  of  fowing 
grain :  fhe  anfwered,  that  her  hufband  was  gone  to  battle,  and  that  the  necefTity 
of  preparing  food  and  other  things  for  him  had  occafioned  her  delay.  This  anfwer 
was  overheard  by  a  man  al  enmity  with  her  hufband ;  and  he  was  filled  with  re- 
fentment  againft  her,  confidering,  that,  as  fhe  had  prepared  food  for  her  hufband 
for  the  purpofe  of  fending  him  to  battle  againft  his  tribe,  fo  in  general,  if  women 
were  not  to  remain  at  home,  their  hufbands  could  not  be  fupplied  with  provifion, 
and  confequently  could  not  make  war  with  advantage.  From  that  time  it  became 
a  conftant  practice,  to  cut  off  the  heads  of  the  enemy's  women  ;  efpecially,  if  they 
happen  to  be  pregnant,  and  therefore  confined  to  their  houfes  ;  and  this  barbarity 
is  carried  lb  far,  that  if  a  Cua  afTail  the  houfe  of  an  enemy,  and  kill  a  woman  with 
child,  fo  that  he  may  bring  two  heads,  he  acquires  honour  and  celebrity  in  his  tribe, 
as  the  deftroyer  of  two  foes  at  once. 

As  to  the  marriages  of  this  wild  nation  ;  when  a  rich  man  has  made  a  contract 
of  marriage,  he  gives  four  or  five  head  o{  gayd/s  (the  cattle  of  the  mountains)  to  the 
father  and  mother  of  the  bride,  whom  he  carries  to  his  own  houfe  :  her  parents  then 
kill  the  gayd/s,  and,  having  prepared  fermented  liquors  and  boiled  rice  with  other 
eatables,  invite  the  father,  mother,  brethren,  and  kindred  of  the  bridegroom  to  a 
nuptial  entertainment.  When  a  man  of  fmall  property  is  inclined  to  marry,  and 
a  mutual  agreement  is  made,  a  fimilar  method  is  followed  in  a  lower  degree  ;  and  a 
man  may  marry  any  woman,  except  his  own  mother.  If  a  married  couple  live 
cordially  together,  and  have  a  fon,  the  wife  is  fixed  and  irremovable  ;  but,  if  they 
have  no  Ton,  and  efpecially  if  they  live  together  on  bad  terms,  the  hufband  ma^ 
divorce  his  wife,  and  marry  another  woman^ 

K  K  Tfiej: 
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They  have  no  idea  of  heaven  or  hell,  the  reward  of  good,  or  the  punifhment  of" 
bad  aclions ;  hut  they  profefs  a  belief,  that,  when  a  perfon  dies,  a  certain  fpirit 
comes  and  feizes  his  foul,  which  he  carries  away  ;  and  that,  whatever  the  fpirit  pro- 
mifes  to  give  at  the  inftant  when  the  body  dies,  will  be  found  and  enjoyed  by  the 
dead ;  but  that,  if  any  one  fliould  take  up  the  corfe  and  carry  it  off,  he  would  not 
find  the  treafure. 

The  food  of  this  people  confifts  of  elephants,  hogs,  deer,  and  other  animals  ;  of 
which  if  they  find  the  carcaffes  or  limbs  in  the  forefts,  they  dry  them  and  eat  them 
occafionally. 

When  they  have  refolved  on  v^-ar,  they  fend  fpies,  before  hoftilities  are  begun,  to 
learn  the  ftations  and  ftrength  of  the  enemy,  and  the  condition  of  the  roads  ;  after 
which  they  march  in  the  night ;  and  two  or  three  hours  before  daylight,  make  a 
fudden  aflault  with  fwords,  lances,  and  arrows  :  if  their  enemies  are  compelled  to 
abandon  their  fi:ation,  the  affailants  inftantly  put  to  death  all  the  males  and  females, 
who  are  left  behind,  and  ftrip  the  houfes  of  all  their  furniture  ;  but,  fhould  their  ad- 
verfaries,  having  gained  intelligence  of  the  intended  aflault,  be  refolute  enough  to 
meet  them  in  battle,  and  fhould  they  find  themfelves  overmatched,  they  fpeedily 
retreat  and  quietly  return  to  their  own  habitations.  If  at  any  time  they  fee  a  ftar 
ver)'  near  the  moon,  they  fay,  '  to-night  we  fhall  undoubtedly  be  attacked  by  fome 
*  enemy  ;'  and  they  pafs  that  night  under  arms  with  extreme  vigilance.  They 
often  lie  in  ambufli  in  a  forefl  near  the  path,  where  their  foes  are  ufed  to  pafs  and 
repafs,  waiting  for  the  enemy  with  different  forts  of  weapons,  and  killing  every  man 
or  woman,  who  happens  to  pafs  by :  in  this  fituation,  if  a  leech,  or  a  worm,  or  a 
fnake  fhould  bite  one  of  them,  he  bears  the  pain  in  perfed;  filence ;  and  whoever 
can  bring  home  the  head  of  an  enemy,  which  he  has  cut  off,  is  fure  to  be  dif- 
tinguifhed  and  exalted  in  his  nation.  When  two  hoftile  tribes  appear  to  have 
equal  force  in  battle,  and  neither  has  hopes  of  putting  the  other  to  flight,  they 
make  a  fignal  of  pacifick  intentions,  and,  fending  agents  reciprocally,  foon  conclude 
a  treaty  ;  after  which  they  kill  feveral  head  of  gdyJ/s,  and  feafl  on  their  flefh,  call- 
ing on  the  Sun  and  Moon  to  bear  witnefs  of  the  pacification :  but  if  one  fide, 
unable  to  refill  the  enemy,  be  thrown  into  diforder,  the  vanquifhed  tribe  is  con- 
fidered  as  tributary  to  the  vidors  ;  who  every  year  receive  from  them  a  certain 
number  of  gayahy-w ooden  difhes,  weapons,  and  other  acknowledgemeats  of  vaffalage. 
Before  they  go  to  battle  they  put  a  quantity  of  roafi:ed  diu's  (efculent  roots  like 

potatoes) 
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potatoes)  and  pafte  of  rice-flour  Into  the  hollow  of  bambu's,  and  add  to  them  a  pro- 
vilion  of  dry  rice  with  fome  leathern  bags'  full  of  liquor :  then  they  affemble,  and 
march  with  fuch  celerity,  that  in  one  day  they  perform  a  journey  ordinarily  made 
by  letter-carriers  in  three  or  four  days,  fmce  they  have  not  the  trouble  and  delay  of 
drefling  vidtuals.  When  they  reach  the  place  to  be  attacked,  they  furround  it  in 
the  night,  and,  at  early  dawn,  enter  it,  putting  to  death  both  young  and  old,  women 
and  children ;  except  fuch  as  they  chufe  to  bring  away  captive  :  they  put  the 
heads,  which  they  cut  off,  into  leathern  bags ;  and,  if  the  blood  of  their  enemies  be 
on  their  hands,  they  take  care  not  to  wafh  it  off.  When,  after  this  flaughter,  they 
take  their  own  food,  they  thruft  a  part  of  what  they  eat  into  the  mouths  of  the 
heads,  which  they  have  brought  away,  faying  to  each  of  them  :  '  Eat ;  quench  thy 

*  thirft  ;  and  fatisfy  thy  appetite  :  as  thou  haft  been  flain  by  my  hand,  fo  may  thy 

*  kinfmen  be  flain  by  my  kinfmen  !'  During  their  journey,  they  have  ufually  two 
fuch  meals  ;  and  every  watch,  or  two  watches,  they  fend  intelligence  of  their  pro- 
ceedings to  their  families  :  when  any  one  of  them  fends  word,  that  he  has  cut  off  the 
head  of  an  enemy,  the  people  of  his  family,  whatever  be  their  age  or  fex,  exprefs 
great  delight,  making  caps  and  ornaments  of  red  and  black  ropes  ;  then  filling  fome 
large  vefl^els  with  fermented  liquors,  and  decking  themfelves  with  all  the  trinkets 
they  pofl'efs,  they  go  forth  to  meet  the  conqueror  blowing  large  fhells,  and  ftriking 
plates  of  metal,  with  other  rude  inftruments  of  mufick.  When  both  parties  are 
met  they  fhow  extravagant  joy,  men  and  women  dancing  and  fmging  together ; 
and,  if  a  married  man  has  brought  an  enemy's  head,  his  wife  wears  a  head-drefs 
with  gay  ornaments,  the  hufband  and  wife  alternately  pour  fermented  liquor  into 
each  other's  mouths,  and  fhe  wafhes  his  bloody  hands  with  the  fame  liquor,  which 
they  are  drinking  :  thus  they  go  revelling,  with  exceflive  merriment,  to  their  place 
of  abode  ;  and,  having  piled  up  the  heads  of  their  enemies  in  the  court-yard  of  their 
chieftain's  houfe,  they  fmg  and  dance  round  the  pile  ;  after  which  they  kill  fome 
gayals  and  hogs  with  their  fpears,  and,  having  boiled  the  flelh,  make  a  feafl:  on  it, 
and  drink  the  fermented  liquor.  The  richer  men  of  this  race  faften  the  heads  of 
their  foes  on  a  bambu,  and  fix  it  on  the  graves  of  their  parents  ;  by  which  adl  they 
acquire  great  reputation.  He,  who  brings  back  the  head  of  a  flaughtered  enemy, 
receives  prefents  from  the  wealthy  of  cattle  and  fpirituous  liquor ;  and,  if  any  cap- 
tives are  brought  alive,  it  is  the  prerogative  of  thofe  chieftains,  who  were  not  in 
the  campaign,  to  flirike  oif  the  heads  of  the  captives.     Their  weapons  are  made 

by 
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by  particular  tribes  ;  for  fome  of  them  are  unable  to  fabricate  inftruments  of 
war. 

In  regard  to  their  civil  inftitutions ;  the  whole  management  of  their  houfehold  affairs 
belongs  to  their  women  ;  while  the  men  are  employed  in  clearing  forefts,  building 
huts,  cultivating  land,  making  war,  or  hunting  game  and  wild  hearts.  Five  days 
(they  never  reckon  by  months  or  years)  after  the  birth  of  a  male  child,  and  three 
days  after  that  of  a  female,  they  entertain  their  family  and  kinfmen  with  boiled  rice 
and  fermented  licjuor  ;  and  the  parents  of  the  child  partake  of  the  feaft.  They  begin 
the  ceremony  with  lixing  a  pole  in  the  court  yard ;  and,  then,  killing  a  ga\dl  or  a 
hog  with  a  lance,  they  confecrate  it  to  their  deity ;  after  which  all  the  party  eat 
the  flelh  and  drink  liquor,  clofnig  the  day  with  a  dance  and  with  fongs.  If  any  one 
among  them  be  fo  deformed,  by  nature  or  by  accident,  as  to  be  unfit  for  the  propa- 
gation of  his  fpecles,  he  gives  up  all  thought  of  keeping  houfe,  and  begs  for  his 
fubfdlcnce,  like  a  religious  mendicant,  from  door  to  door,  continually  dancing  and 
fmging.  When  fuch  a  perfon  goes  to  the  houfe  of  a  rich  and  liberal  man,  the 
owner  of  the  houfe  ufually  llrings  together  a  number  of  red  and  white  ftones,  and 
ii.xes  one  end  of  the  firing  on  a  long  cane,  fo  that  the  other  end  may  hang  down 
to  the  ground  ;  then,  paying  a  kind  of  fuperftitious  homage  to  the  pebbles,  he  gives 
alms  to  the  beggar ;  after  which  he  kills  a  gayal  and  a  hog,  and  fome  other  qua- 
drupeds, and  invites  his  tribe  to  a  feaft  :  the  giver  of  fuch  an  entertainment  acquires 
extraordinary  fame  in  the  nation  ;  and  all  unite  in  applauding  him  with  every 
token  of  honour  and  reverence. 

When  a  Ciici  dies,  all  his  kinimen  join  in  killing  a  hog  and  a  gayal ;  and,  having 
boiled  the  meat,  pour  fome  liquor  into  the  mouth  of  the  deceafed.  round  whofe 
body  they  twift  a  piece  of  cloth  by  way  of  ihroud  :  all  of  them  tafte  the  fame 
licjuor  as  an  offering  to  his  foul ;  and  this  ceremony  they  repeat  at  intervals  for 
feveral  days.  Then  they  lay  the  body  on  a  ftage,  and,  kindling  a  fire  under  it, 
pierce  it  with  a  fpit  and  dry  it :  when  it  is  perfedly  dried,  they  cover  it  with  two 
or  three  folds  of  cloth  ;  and,  enclofing  it  in  a  little  cafe  within  a  chert,  bury  it  under 
ground.  All  the  fruits  and  flowers,  that  they  gather  within  a  year  after  the  burial, 
they  fcatter  on  the  grave  of  the  deceafed  :  but  fome  bury  their  dead  in  a  different 
manner  ;  covering  them  firft  with  a  fliroud,  then  with  a  mat  of  woven  reeds,  and 
hanging  them  on  a  high  tree.  Some  when  the  flefti  is  decayed,  wafli  the  bones, 
and  keep  them  dry  in  a  bowl,  which  they  open  on  every  fudden  emergence  ;  and, 
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fancying  themfelves  at  a  confultation  with  the  bones,  purfue  whatever  meafures  they 
think  proper  ;  alleging,  that  they  adt  by  the  command  of  their  departed  parents 
and  klnfmen.  A  widow  is  obliged  to  remain  a  whole  year  near  the  grave  of  her 
hufband ;  where  her  family  bring  her  food  :  if  fhe  die  within  the  year,  they  mourn 
for  her ;  if  fhe  live,  they  carry  her  back  to  her  houfe,  where  all  her  relations  are 
entertained  with  the  ufual  feaft  of  the  Ciicis. 

If  the  deceaied  leave  three  fons,  the  eldeft  and  the  youngeft  fliare  all  his 
property  ;  but  the  middle  fon  takes  nothing :  if  he  have  no  fons,  his  eftatc 
goes  to  his  brothers,  and,  if  he  have  no  brothers,  it  efcheats  to  the  chief  of  the 
tribe. 

NOTE. 
A  party  of  Cua  s  vifited  the  late  Charles  Croftes,  Efq.  at  Jdfarabad  in  the 
fpring  of  1776,   and  entertained  him  with  a  dance  :  they  promifed  to  return  after 
their  harveft,  and  feemed  much  pleafed  with  their  reception. 


XIII. 

ON  THE   SECOND    CLASSICAL    BOOK  OF  THE  CHINESE.      See  the 
Works  of  Sir  William  "J ones ^  Vol.  I,  p.  365. 


A  LETTER  TO  THE  PRESIDENT  FROM  A  YOUNG  CHINESE. 
Sir, 

1  RECEIVED  the  favour  of  your  letter  dated  the  28th  March,  1784,  by  Mr. 
Cox.  I  remember  the  pleafure  of  dining  with  you  in  company  with  Captain  Blake 
and  Sir  Jopua  Reynolds;  a:nd  I  Ihal!  always  remember  the  kindnefs  of  my  friends 
in  England. 

i  The 
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The  Chinefe  book,  Shi  King,  that  contains  three  hundred  poems,  with  remarks 
thereon,  and  the  work  of  Con-fu-tfu,  and  his  grandfon,  the  Tai  Ho^  I  beg  you  will 
accept :  but  to  tranflate  the  work  into  EngUJlj  will  require  a  great  deal  of  time,  per- 
haps three  or  four  years ;  and  I  am  fo  much  engaged  in  bufinefs,  that  I  hope  yoii 
will  excufe  my  not  undertaking  it. 

If  you  wifli  for  any  books  or  other  things  from  Canton,  be  fo  good  as  to  let  me 
know,  and  I  will  take  particular  care  to  obey  your  orders. 
Wifhing  you  health, 
I  am.  Sir, 

Your  mofl  obedient  humble  Servant, 

WHANG  ATONG. 
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ADVERTISEMENT. 

JlLXAMPLES  of  derivatives  from  Arabick  Quadriliterals  rarely  occur  in  the  Perfian 
language;  and  from  the  9th,  nth,  12th,  and  13th  Conjugations  of  Triliterals  there 
are  none  to  be  met  with.  I  have  therefore  confined  my  obfervations  to  the  nine 
Conjugations  included  in  the  Table.  And  although  particular  fenfes  and  ufes  are 
afligned  to  each  of  thefe  by  Grammarians  (which  may  be  feen  in  Mr.  Richard - 
fon's  Gram.  p.  6^),  it  is  at  the  fame  time  to  be  obferved,  that  they  are  neverthe- 
lefs  frequently  ufed  in  other  fenfes  ;  many  of  them  retaining  the  fimple  figniflcation 
of  their  primitives  :  and  that  every  root  does  not  extend  through  every  Conju- 
gation ;  but  that  fome  are  ufed  in  one  form ;   many  in  feveral ;  none  in  all. 

Thefe  obfervations  are  appjicable  to  the  prefent  fubjeft ;  and  the  derivatives  of 
fuch  conjugations  as  are  more  frequently  ufed  in  the  Arabick  feem  alfo  to  be  more 
frequently  than  any  other  introduced  into  the  Perfian. 

Where  no  example  of  any  particular  form  is  to  be  found  in  Golius  and  Meninfkl 
I  have  left  a  blank  in  the  Table,  which  may  be  filled  up  whenever  any  can  be  met 
with. 

With  regard  to  the  examples  which  I  have  brought  to  illuftrate  the  following 
Rules,  they  are  fuch  as  came  firfl  to  hand  ;  and  one  example  of  an  Infinitive  or  Par- 
ticiple is  intended  as  a  reprefentation  of  the  Infinitives  #id  Participles  of  every 
fpecies  and  conjugation.  To  have  attempted  a  complete  fyfte  m  of  examples  would 
have  carried  me  far  beyond  the  limits  of  my  prefent  underta..ing. 

0/ ARABICK  INFINITIVES. 
I.  Their  Mafculine  Singulars  are  ufed  in  the  Perfian  as  Subflantives ;  and  in  every 
refped  ferve  the  fame  purpofes,  and  are  fubjed  to  the  fame  rules  of  conftrudtion,  as 
Subflantives  origlnallj^Perfian. 

Ex.  I.  governing  a  fub.  fol.  /^S[jL^=ajj  U^I  demonftrations  of  unanimity . 

2.  agreeing  with  an  ad.  foL  ^l^'JLsr*''^    great  hafte. 

3.  agreeing  with  a  part.  paf.  fol.         jJiuw^ -l^sr'  the  faid  writing. 

4.  nominatives  to  verbs,  <3aj^jjI_;  Jdj  my  view  was  this. 

5.  governed 
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Ex.  5.  governed  by  verbs,  cxiU  JiyolkX^a.!  he  received  great  delight. 

6.  governed  by  a  prepofition,       ,>^L^>jtJJujl<_\ju  after  performing  the  duties. 

7.  united  by  a  conjundion,  J^^^^''  J  J'-i^'  profperity  and  fplendor. 

8.  rendered  definite  by       tiv^(^Ly«j(^Aj(_^til.3r'l  the  union  that  was, 

affixing     (^  between. 

II.  Their  Mafculine  Phirals  are  ufed  in  the  Perfian  as  Subftantives  ;  and  in  eveiy 
refped  ferA^e  the  fame  purpofes,  and  are  fubjedl  to  the  fame  rules  of  conftrudion,  as 
Subftantives  originally  Perfian. 

Ex.  I.  governing  a  fub.  fol.  ^Ov  y^^'J^I  the  difpofitions  of  men. 

2.  agreeing  with  an  ad.  fol.  '^-CaJ  (JLxil   good  adions. 

3.  agreeing  with  a  part.  paf.  fol.  ijioKM^^Uial  the  qualifications  defcribed. 

III.  Their  Feminine  Singulars  are  ufed  in  the  Perfian  as  Subftantives ;  and  irk 
every  refped  ferve  the  fame  purpofes,  and  are  fubjeft  to  the  fame  rules  of  con- 
ftrudion,  as  Subftantives  originally  Perfian. 

Ex.  I.  nominatives  to  verbs,  C-ujjlejjl^I  there  is  permiffion. 

2.  governing  a  fub.  fol.  lJX«  oJ.^  be*  the  bufinefs  of  the  empire. 

3.  agreeing  with  an  ad.  fol.  «V:^J^  ^^  ^■^  ^  bloody  battle. 

4.  agreeing  with  a  part.      /^X»jjj<Aj&^'   ^&aj"UCc  a  letter  written  in  friendfhip. 

paf.  fol. 

IV.  Their  Feminine  Plurals  are  ufed  in  the  Perfian  as  Subftantives  ;  and  in  every 
refped  ferve  the  fame  purpofes,  and  are  fubjed  to  the  fame  ^les  of  conftrudion, 
as  Subftantives  originally  Perfian. 

Ex.  1.  governing  a  fub.  fol.  ^JU^M  jti  ui>L^s^'  the  civilities  of  friends. 

2.  agreeing  with  an  ad.  fol.  (^^_JS<ZJ^lx^  public  affairs. 

3.  agreeing  with  a  part.  paf.  fol.      jjjj^^lhJJa  the  faid  burthens. 

V.  The^ 
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V.  The  Infinitives  of  the  firft  Conjugation  of  Tranfitive  Verbs  are  regularly  of  the 
form  exhibited  in  the  Table.  But  thofe  of  Intranfitives  are  reducible  to  no  proper 
rule  without  innumerable  exceptions.  Grammarians  make  of  them  in  all  thirty- 
two  different  forms,  which  may  be  feen  in  Mr.  Richardfon's  Grammar,  p.  92  : 
but  for  thefe  irregularities  he  juftly  obferves  that  a  dictionary  is  the  only  proper 
guide.  Thefe  Infinitives,  both  Singulars  and  Plurals,  are  introduced  freely  into 
the  Perfian  as  Subftantives. 

Ex.  governing  another  fub.  fol.  \^yjC<i  J^>^j  the    arrival    of    the    letter, 

&c.  &c. 

OF  ARABICK  PARTICIPLES  ACTIVE. 
I.  Their  Mafculine  Singulars  are  ufed  in  the  Perfian  as  Participles,  as  Subftan- 
tives, and  as  Adjectives. 

Ex.  I .  as  participles  with  a  verb  foL  OJU  Ja^CUi  he  remained  expeding. 

tiljX^^  «xj  Ub  be  fhining  and  blazing. 

2.  as  fub.  governing  another  fub.  fol,  ji^jl:s».  governor  of  the  city. 

(^  Ci  jX^  j<^\.^<::i^y;)  caufing  gladnefs — the  caufe 
ofrgladnefs. 
v_>Uj  ^jsjl  ^— ^-\a2-<i  compofing  this  book — the 
author  of  this  book. 
*— ij^-jii  c  ^L  Ou'Ja^  following  the  noble  law- 
follower  of  the  noble  law. 

3.  as  an  ad.  qualifying  a  fub.  ^jJ\3  *C^^  an  able  man. 

4.  following  another  fub.  fignifying 

the  fame  thing  OU  Li.  uu   /..ii^  God  the  creator. 

5.  agreeing  with  an  ad.  fol.  UCj  J^U  a  good  agent. 

6.  agreeing  with  a  part.  paf.  fol.        JJCC^j^  ^^1-^  abfolute  judge. 

7.  governed  by  a  verb,  '  OviJ'  l-iiU'  he  put  the  murderer  to  death. 

8.  nominatives  to  verbs,       c;^/^I>w>'tiLov--^.^Ls:    i'(  if  the  lover  be  fincere. 

I-  L  g.  with 
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Ex.  9.  with  a  prepofn.  fol.  an 

uncommon  conftrudion,      c:^CiLsi^  jJ  J^ii/i^-sj  containing  friendlhip. 

II.  Their  Mafculine  perfed  Plurals  are  ufed  in  the  Perfian  as  Subilantives,  in  the 
form  of  the  oblique  cafe  which  terminates  in  ^jj.  But  they  do  not  feera  to  be 
ufed  in  the  form  of  the  nominative  which  terminates  in  p.  . 

Ex.  1.  governed  by  a  fub.  going 

before,  ^jo   i^L  i^j^j^  jJ^  the  knowledge  of  the  mo- 

derns and  ancients, 
(jv^^ijj^  j,j^  the  fed  of  the  faithful. 

III.  Their  Mafculine  imperfed  Plurals  are  ufed  In  the  Perfian  as  Subilantives. 
Ex.  I.  governing  a  fub.  fol.  JL-oiX*il  «Jli».  JJ^  officers  of  the  prefent  and 

future. 
2.  agreeing  with  an  ad.  fol.     ^03  j  cXjOcs^  J  L^  the  new  and  old  agents. 

IV.  Their  Feminine  Singulars  are  ufed  in  the  Perfian  as  Participles,  as  Subftaa- 
tlves,  and  as  Adjedives. 

Ex.  I.  as  a  part.  ad.  with  a  verb  fol.         Li^j*.!  aX^  Iss^  fhe  is  pregnant. 

2.  as  a  fub.  governing  another  fol.         OCLe  <OJLo  queen  of  the  empire. 

3.  as  an  ad.  qualifying  a  fub.  going  before  aA«L=sw^j^  a  pregnant  woman. 

4.  as  a  fub.  qualified  by  an  ad. 

following,  ^p[J^^^  dJikJij^  kind  friend. 

5.  as  a  fub.  qualified  by  a  part.  paf. 

following,  AJ  jj^j^  ^u^  Lo  accomplifhed  lady. 

V.  Their  Feminine  perfed  Plurals  are  ufed  in  the  Perfian  as  Subftantives  exprefP- 
ing  things  without  life. 

Ex.  1.  governing  a  fub.  fol.  (^UJ^jjUljI.  the  incidents  of  time. 

2.  agreeing  with  an  ad.  fol.         ^J  Liljuult^L  unforefeen  events, 

OF 
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OF  ARABICK  PARTICIPLES  PASSIVE. 
I.  Their  Mafculine  Singulars  are  ufed  in  the  Perfian  as  Participles  Paflive,  as  Sub- 
ftantives,  and  as  Adjed:ives. 

Ex.  I.  asapart.paf.  Civ*)l  ^^\  ^^j  ^/^i^c:-^  /^Xlya*.  the  fum  of  my  defire  is  be- 
llowed on  that. 

OUti  •  cX^A)  C^vMji  (Jdi  be  the  fhade  of  clemency- 
extended. 

2.  as  a  fub.  governing 

another  fol  .it,     tXJ !  ti  jCf^^fJ^  yt>^  ^^^^\r^  ^  make  it  the  perception  (i.e. 

the  thing  perceived)  of  your 
enlightened  foul ;  i.  e.  I  re- 
prefent  it,  &c. 
AjUJo  ^_>i£^«  the  defire    (i.  e.  the  thing 
defired)  of  the  fouls. 

3.  as  an  ad.  qualifying  a  fub.  going 

before,  ^jAla^  5«Aaj  the  injured  flave. 

4.  joined  with  another  fub,  by  a 

conjunftion,  J ^tC:>  y^zJLc  intention  and  defign. 

5.  governed  by  verbs,  <JJJ\C^^16  Ja:sr°lj^wJuJ^bi.  make  the  people  glad. 

6.  nominatives  to  verbs,  ti*j,^(  ^  (^'-^  •Iti  *A2JUe  their  intention  was  this. 

II.  Their  Mafculine  perfedl  Plural  does  not  feem  to  be  ufed  in  the  Perfian,  either 
in  the  form  of  the  nominative  or  the  oblique  cafe. 

III.  Their  Feminine  Singulars  are  ufed  in  the  Perfian  as  Subftantives,  and  as 
Adjedives. 

Ex.  I .  as  a  fub.  governing  another  fol.  it,      ,^5^^  <xj"  ^Ljl^  my  beloved,  i.e.  the  beloved 

of  me. 

2.  as  a  fub.  agreeing  with  a  part. 

paf.  following,  5 -ijO^  AJj  y^jt^  the  faid  beloved  woman. 

3.  as  an  ad.  agreeing  with  a  fub. 

going  before,  iWjcXsr*  5OJL  refpeded  mother. 

IV. 
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IV.  Their  Feminine  perfed  Plurals  are  ufed  in  the  Perfian  as  Subftantives,  to 
exprefs  things  without  life. 

Ex.  I.  governing  a  fub.  fol.  ,^U  -^  i^f  u:^Lj*Jdxss  the  demands  of  thatfrlend. 

2.  agreeing  with  an  ad.  fol.  /^^  ^i  ljjLccXJLo  law  affairs. 

V.  The  AcSllve  and  Paflive  Participles  of  Tranfitive  verbs  form,  with  a  following 
fubftantive  having  the  Article  J I  prefixed  to  it,  compounds  correfponding  to  that 
of  (^*^L_)*<^,  which  are  ufcd  in  the  Perfian  as  Subftantives,  and  as  Adjectives. 

Ex.  I.  as  a  fub.  a  nominative 

to  the  verb,  Ou*i\  ^J^a^jJIj  iAjuU  he  evades  a  decifion. 

2.  as  an  ad.  qualifying  a  fub.     >>Jd»JJlL-A:i>.l  «ij^:s:**'  a  perfon  deferving  refpedl. 

(^LmU  I  c:jLJLc  Si  a  pen  cut  fhort  in  the  point. 
OF  ARABICK  ADJECTIVES  RESEMBLING  PARTICIPLES. 

on        ^       n     n  ^       n     ^    ^ 

1.  The  forms  /-J/->*j  l_-oi..o  ^^^^^ko^.  reprefent  three  fpecies  of  Arabick  words  which 
are  derived  from  Intranfitive  verbs ;  and  called  by  Arabick  Grammarians,  Adjec- 
tives refembling  Participles.  The  Singulars  of  thefe  forms  are  ufed  in  the  Perfiail 
both  as  Adjedives  and  Subftantives. 

Ex.  I.  as  a  fub.  qualified  by  the 

pronoun  dem.  J-^y-^  O '  ^^^^  refpedable  perfon. 

2.  with  a  verb,  *-^:^>^'/-J  y~^  he  is  wicked. 

3.  as  an  ad.  qualifying  a  fub.  ^  03  Ou^jOk  an  old  friend,. 

II.  Their  Plurals  are  ufed  in  the  Perfian  as  Subftantives. 
Ex.  I.  governing  a  fub.  fol.  O^J^.  ckU-^  ^he  learned  men  of  Greece. 

2.  agreeing  with  an  ad.  fol.  i^lyUljc^Li^  noblemen  of  integrity. 

IIL 
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III.  Thefe  three  forms  of  Adjedives  refembling  Participles,  form,  with  a  follow- 
ing Subftantive  having  the  Article  J I  prefixed  to  it,  compounds  correfponding  to 
that  of  (Out-J^,  which  are  ufed  in  the  Perfian  both  as  Subftantives  and  Ad- 
jeftives. 

Ex.  I.  as  a  fub.  qualified  by  the 

pro.  demonfl:.  *^*^j-"  ^jsmj.:^*.  i^\  that  beauty. 

c:A^<Jcsr  (  *j(-Xj  (^  I  that  old  fervant. 

2.  as  a  fub.  qualified  by 

an  ad.  fol.  i^Js,^  c:-o«<_X:s  I  *j<->o  the  faid  old  fervant. 

3.  as  an  ad.  qual'^ylng  a  fv.b. 

going  before,  CX«<->cs:  I  wcXj"  i»^^^  a  man  of  long  fervlce. 


OF  PARTICIPLES  EXPRESSING  THE  SENSE  OF  THEIR  PRIMITIVES 
IN  A  STRONGER  DEGREE. 

1.  The  forms  ^Lsa^  ^j^ja/^^\j^  ^iV^  ^^^  Participles  which  exprefs  the 
fenfe  of  their  primitives  in  a  ftronger  degree ;  and  are  fometimes  ufed  in  the  Per- 
fian as  Adjedilves. 

Ex.  I.  agreeing  with  a  fub.  going  before,     <jJU)j  AJjtil  a  polfonous  medicine. 

2.  agreeing  with  a  verb.  fol.  c:.v>*il    i^x^  he  is  full  of  patience. 

L^ --W3  Is  the  form  of  a  Participle  exprefling  the  fenfe  of  the  primitive  in  a  lefs  de- 
gree ;  but  it  does  not  feem  to  be  ufed  in  the  Perfian. 

OF  ARABICK  SUBSTANTIVES. 
I.   The  Arabick  Noun  of  time  and  place  are  frequently  employed  In  the  Perfian ; 
and  the  following  llfi:  exhibits  the  forms  of  fuch  as  are  derived  from  the  firfl:  Con- 
jugations of  the  different  fpecles  of  Triliterals. 
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ON  THE  INTRODUCTION  OF 
CONJUGATION  ift. 

FROM 

«      >  o   ^ 

L-.^AX«  the  time  and  place  of  writing. 


JLe  a  place  of  reft,  refidence, 
^js^  Ls  a  place  of  fafety, 

Ic\a^  the  place  and  time  of  beginning, 
/ta>l)yc  place,  opportunity, 

^Uue  the  place  and  time  of  Handing, 
IctX^o  the  place  or  objed:  of  defire, 
^tA>^  the  place  and  time  of  felling, 

Lc^,^  the  place  and  time  of  throwing, 
i_jU>  the  place  of  return,  the  center, 

(^^?^  the  time  of  coming — arrival, 

tj  Us  the  place,  the  way  of  approaching, 

's.^'O  the  place  of  looking,  beholding, 

XIX.       c._5i^^^!^  tt*^   place   of  power — and   thus    Lord, 
Mafter,  &c. 

^    0    y 

XXI.  1^^  a  place  of  divifion — the  interval, 

XXII.  Latst*  the  time  and  place  of  living, 

XXIII.  (^*Lc«l*Lc  a  place  of  habitation — refuge. 

To  exprefs  the  p/ace  more  particularly,  'i  is  fometimes 


Roots, 
added  to  the 


common  form  as  sx^  ^  burning  place. 


I.  The 
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II.  The  Noun  of  time  and  place  from  the  derivative  Conjugations  is  exadly  the 
fame  with  the  Participle  Paflive ;  and  is  alfo  ufed  in  the  Perfian. 

Ex.  1.  a  part.  Paflive  from  the  loth 

conjugation,  c  iS±X***^  depofited — alfo  a  place  of  de- 

pofit. 

III.  The  Perfian  language  has  terms  proper  to  itfelf  for  exprefhng  the  Inftrument 
of  Adion;  it  does  not  however  reje£t  the  ufe  of  the  Arabick  Inftrumental  Noun 

which  is  reprefented  by  the  forms     ^U^a^  ^^^X^  or  u:j   ^^a^. 

Ex.  I.  governing  another 

fub.  fol.  (Axsr^  iJJi£  oL^tSn!  ^^  weighed  in  fcale  of  reafon. 

i^yojit  — UJL««  the  key  of  his  intention. 

IV.  All  Arabick  proper  names,  and  the  names  of  things,  are  introduced  into 
the  Perfian  at  pleafure. 

Ex.   wi^  Mary,  ejCe  Mecca,  ^j^  the  eye,  ^^  flelh,  tXa^  an  anceftor,  Sec.  &c. 

OF  ARABICK  ADJECTIVES. 

I.  Befides  the  Arabick  Participles  which  we  have  already  obferved  are  ufed  as 
Adjeftives,  there  is  alfo  a  plentiful  fource  of  real  Adje<Stives  formed  by  affixing  (^ 
to  Subftantives  of  almoft  every  denomination,  which  are  freely  introduced  into  the 
Perfian. 

Ex.  /yUjJl  humane,  /^^fj!  earthly,  (^^^^a^  Egyptian,  &c.  &c. 

II.  The  Mafculine  Singulars  of  Arabick  Superlatives  are  ufed  in  the  Perfian  both 
as  Subftantives  and  Adjedlives^ 

Ex.  I.  asafub.governinganotherfol.it,  (^UJOoimjI  the  moft  fortunate  of  times. 

2.  as  an  ad.  qualifying  a  fub. 

going  before,  ^jj*k2^!  cio  «;<3  at  a  moft  lucky  time. 

III. 
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III.  The  Mafculine  Plurals  of  Arabick  Superlatives  are  ufed  In  the  Perfian  both 
as  Subftantives  and  Adjedives. 

Ex.  I.  as  a  fub.  governing  another  fol.  it,  Ovij^Ljl  the  great  men  of  the  age. 

2.  as  an  ad.  qualifying  a  fub. 

going  before,  ^  Ul  o^Lsr^l   moft  illuftrious  perfonages. 

IV.  The  Feminine  Singulars  of  Arabick  Superlatives  are  ufed  in  the  Perfian  as 

Adjedtives. 

Ex.  I.  qualifying  a  fub.  going  before,  ^^^^loc  cxljii  profperity  moft  great. 

V.  Arabick  Ordinal  Numbers  are  ufed  in  the  Perfian  as  Adjedives. 
Ex.  1.  qualifying  a  fub.  going  before,  J.!i«_)lj  the  firft  chapter. 

OF  THE  FORM  OF  ARABICK  WORDS  WHEN  USED  IN  THE  PERSIAN. 

I.  All  Arabick  Infinitives,  Participles,  Subftantives,  and  Adjedtives,  are  introduced 
into  the  Perfian  in  the  form  of  the  nominative,  w^hich  throws  away  from  the  laft 
letter  every  fpecies  of  Nunnation  (  ''^  )  or  fhort  vowel  (  ^/  ),  which  they  may  pof- 
fefs  as  Arabick  words,  and  remain  without  motion  :  but,  when  their  conftrudtion 
in  the  Perfian  requires  them  to  affume  the  termination  of  another  cafe,  they  receive 
it  in  the  fame  manner  as  if  they  were  originally  Perfian  words ;  with  the  following 
exceptions. 

I  ft.  When  an  Arabick  word  terminating  in  (^,  that  muft  be  pronounced  as  I  *, 
becomes  the  firft  Subftantive  in  conftrudtion  with  another  Subftantive  following  it, 
(^  is  adually  changed  into  I,  to  which  fliort  (^  (')  is  afterwards  affixed,  to  fhew 
the  conftrudiion. 

Ex.  iJ>^  in  conftrudlion  becomes  (^Ia^j  as  c^-clxij  (^U^*  the  petition  of 
interceffion,  and  fo  alfo  iJ>^  i^^C^  i   Jy^  &:c. 

2d.  Feminine  Arabick  SubJJantivcs  terminating  in  j,  when  Introduced  into  the 
Perfian,  change  is,  fometimes  into  g,  and  fometimes  into  u:j 

*  Sec  Rithardfon'i;  Arabick  Gram.  p.  lo^'.  Canon  III. 

Ex. 
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Ex.  AAsrT*  friendflilp,  being  found  written  by  the  fame  author  aast^  and  cuasT* 
3d.  Feminine  Arabick  Adje5iives  and  Participles  terminating  in  ii,  when  intro- 
duced into  the  Perfian,  always  change  a  into  5. 

Ex.  iuaJli*.  pure,  is  always  written  iXAaJLi^  as  AaoJ  bLc:-u.s:r*  pure  friendfliip. 

4th.  Arabick  Participles  Plural,  terminating  in  j^,  although  introduced  into  the 
Perfian  as  Nominatives,  are  originally  the  oblique  cafe. 

Ex.  tXJi^  *^^  (^j^y^i^j-^^O^iLi^  the  learned  ancients  thus  faid. 

5th.  When  an  Arabick  Infinitive  is  ufed  in  the  Perfian  language  as  an  adverb.  It 
is  introduced  in  the  form  of  the  Arabick  accufative  without  any  change. 

Ex.   Li'Lii'I  accidentally,  &c.  &c. 

OF  ARABICK  ADVERBS,  PREPOSITIONS  AND  CONJUNCTIONS. 

I.  Arabick  Adverbs,  Prepofitions,  and  Conjundlions  feem  to  be  introduced  into 
the  Perfian  language  at  pleafure.  Of  thefe  Mr.  Richardfon  has  made  a  very  ufeful 
colledtion  in  his  Chapter  of  feparate  Particles,  to  which  I  beg  leave  to  refer;  ob- 
ferving  at  the  fame  time,  that  a  knowledge  of  fuch,  as  are  moft  frequently  em- 
ployed, will  eafily  be  acquired  from  experience  without  any  particular  inftru(3:ions. 

OF  ARABICK  COMPOUNDS. 
I.  The  manner,  in  which  different  Arabick  parts  of  fpeech  are  employed  to  form 
a  variety  of  Compounded  Words  made  ufe  of  in  the  Perfian,  is  well  explained  by 
Sir  William  Jones  In  his  Perfian  Grammar  ;  and  with  refpe(5t  to  Phrafes  purely 
Arabick,  and  whole  fentences,  which  are  often  met  with  in  Perfian  Authors,  they 
require  a  perfedl  knowledge  of  the  Arabick  language,  and  do  not  belong  to  this 
place. 

OF  THE  CONSTRUCTION  OF  ARABICK  INFINITIVES,  PARTICIPLES, 
SUBSTANTIVES  AND  ADJECTIVES. 
I.  In  the  Perfian  language,  when  Arabick  Adjectives  or  Participles  are  made  ufe 
of  to  qualify  Arabick  or  Perfian  Subftantives  Singular,  they  agree  with  them  in 
Gender  and  Number. 

M  M  '  Ex. 
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Ex.  I.  an  Arabick  fub.  mafc.  qualified 

by  an  Arabick  part.  paf.  mafc.     jj/JK^^,JiA>l£.  the  faid  lover. 

2.  an  Arabick  fub.  fem.  qualified  j. 

by  an  Arabick  part,  paf  fem.        .j^-Cj  ^(^J\j  refpedted  mother. 

3.  a  Perf  fub.  mafc.  qualified 

by  an  Arabick  ad.  mafc.  ^r?'-^-'  C-<^  »ti  an  old  friend. 

4.  a  Perf  fub.  fem.  qualified  ^ 

by  an  Arabick  ad.  fem.  '  •  j  •  ^^  ^aJL^  dear  fiflier. 

II.  When  Arabick  Adjedtives  and  Participles  are  made  ufe  of  to  qualify  Arabick 
and  Perfian  Subftantives  Mafculine  and  Plural,  they  remain  in  the  Mafculine 
Singular. 

Ex.  I.  an  Arab.  fub.  mafc.  plur.  with 

an  Arab.  part.  mafc.  Sing.  ^^S^J-S^  the  faid  officers. 

2.  a  Perf.  fub.  mafc.  plur.  with  an 

Arab.  part.  mafc.  Sing.  j ^d\rf,[^\jCi\ ^j  the  faid  brethren. 

III.  When  Arabick  Adje£lives  and  Participles  are  made  ufe  of  to  qualify  Arabick 
or  Perfian  Subftantives  Feminine  and  Plural,  they  are  put  in  the  Feminine  Singular; 
and  often,  though  not  fo  properly,  in  the  Mafculine  Singular. 

Ex.  I.  an  Arabick  fub.  fem. 
plur.  with  Arabick  part. 
Sing,  both  fem.  maf.    j^\^^j^d\^\zj\JxASJ  the  faid  burthens. 

2.  a  Perfian  fub.  fem. 
plur.  with  Arabick  part. 
Sing,  both  fem.  and  maf        ^.-Jj-v^^AJj^u^j^^jUj  accomplifhed  women. 

IV.  An  Arabick  Subftantive,  in  the  Perfian,  is  often  rendered  definite  by  a  fol- 
lowing Arabick  Adjedive  or  Participle  having  the  article  J I  prefixed. 

Ex.  a  fub.  v^ith  a  part.  paf.  ^jUcs^-'l^^xJ  the  prophet  eled. 

For 
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For  an  account  of  the  Genders  of  Arabick  Words,  and  of  their  perfedt  and  im- 
perfedt  Plurals,  I  muft  again  refer  to  Mr.  Richardfon's  Arabick  Grammar ;  and  to 
that  of  Erpenius,  where  the  latter  fubjeft  Is  treated  at  flill  greater  length. 

OF  THE  INTRODUCTION  OF  THE  ARABICK  INTO  THE  LAN- 
GUAGE OF  HINDOSTAN. 

I.  All  the  different  fpecies  of  Infinitives,  Participles,  Subftantives  and  Adje<3;ives 
which  we  have  enumerated ;  and  all  compounds  formed  by  Arabick  and  Perjian 
words,  are  introduced  into  the  language  of  Hindojlan,  in  the  fame  form,  for  the 
fame  purpofes,  and  with  the  fame  freedom  as  in  the  Perjian :  fubmitting  them- 
felves  to  the  different  rules  of  regimen  and  concord,  that  are  peculiar  to  that  lan- 
guage ;  in  the  fame  manner  as  if  they  were  words  originally  belonging  to  it. 
Arabick  Adverbs,  Prcpofitions,  and  Conjundions  are  alfo  ufed  in  the  language  of 
Hindojian ;  but  I  think  lefs  frequently  than  in  the  Perjian. 


XV. 
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ON  THE  ASTRONOMICAL  COMPUTATIONS  OF  THE  HINDUS. 

B)f  Samuel  Davis,  Ef^. 

Bhdgalpur,  i^thFeb.  1789. 
JLt  is  I  believe,  generally  admitted,  that  inquiries  into  the  aftronomyof  the  Hindus 
may  lead  to  much  curious  information,  befides  what  relates  merely  to  the  fclence  It- 
felf ;  and  that  attempts  to  afcertain  the  chronology  of  this  ancient  nation  will,  as  they 
have  hitherto  done,  prove  unfatisfacfliory,  unlefs  affiftance  be  derived  from  fuch  re- 
fearches. 

The  following  communication  is  not  expefled  to  contribute  towards  fo  defirable 
a  purpofe  ;  but,  with  all  its  lmperfe£i;lons,  it  may  have  the  ufeful  effedl  of  awaken- 
ing the  attention  of  others  in  this  country,  who  are  better  qualified  for  fuch  invefti- 
gations,  and  of  inciting  them  to  purfue  the  fame  objeft  more  fuccefsfully,  by  fhow- 
Ing  that  numerous  treatifes  in  Sanfcrit  on  aftronomy  are  procurable,  and  that  the 
Brahtnens  are  extremely  willing  to  explain  them.  As  an  encouragement  to  thofe, 
who  may  be  inclined  to  amufe  themfelves  in  this  way,  I  can  farther  venture  to  de- 
clare, from  the  experience  I  have  had,  that  Sanfcrit  books  in  this  fclence  are  more 
oafily  tranflated  than  almoft  any  others,  when  once  the  technical  terms  are  undei- 
flood  :  the  fubje(5t  of  them  admitting  neither  of  metaphyfical  reafoning  nor  of  meta- 
plior,  but  being  delivered  in  plain  terms  and  generally  illuftrated  with  examples  in 
pradlce,  the  meaning  may  be  well  enough  made  out,  by  the  help  of  a  Pandity 
through  the  medium  of  the  Pcrfian  or  the  Hindi  language. 

Moreover  it  does  not  appear,  that  fkill  in  the  abftrufe  parts  of  modern  mathema- 
tlcks  Is  indifpenfiibly  necelTary,  but  that,  with  as  much  knowledge  of  geometry  and 
the  circles  of  the  fphcre,  as  it  may  be  fuppofed  moll  of  the  members  of  this  foclety 
poffefs,  a  confiderable  progrefs  might  be  made  in  revealing  many  interefling  parti- 
culars, which  at  prefent  lie  hid  to  Europeans  in  the  JydiiJJ:,  or  aftronomlcal,  Sojlra. 

The  prcdiclion  of  ecllpfes  and  other  phenomena,  publifhed  in  the  Hindu  Patra, 
or  almanack,  excited  my  curlofity  long  ago,  to  know  by  what  means  it  was  effeded  ; 
but  it  was  not  until  lately  that  I  had  any  means  of  gratification  :  I  had  before  this 
been  inclined  to  think  with  many  others,  that  the  Brdhinens  pofl^efs  no  more  know- 
ledge 
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ledge  In  aftronomy  than  they  have  derived  from  their  anceftors  in  tables  ready  cal- 
culated to  their  hands,  and  that  few  traces  of  the  principles  of  the  fcience  could  be 
found  among  them  ;  but,  by  confulting  fome  Sanjcrit  books,  I  was  induced  to  alter 
my  opinion.  To  fatisfy  myfelf  on  this  fubjedt,  I  began  with  calculating,  by  a  modern 
Hindu  formula,  an  eclipfe  which  will  happen  in  next  November  ;  the  particulars  of 
which  procefs,  although  in  fome  meafure  interefting,  were  not  fufficient  for  my  pur- 
pofe,  as  it  yet  remained  to  be  learnt,  on  what  grounds  fome  tables  ufed  in  it  were 
conftru£ted  ;  and  for  this  information  I  was  referred  to  the  Sdrya  Siddhdnta,  an  ori- 
ginal treatife  and  reputed  a  divine  revelation.  For  a  copy  of  the  Surya  Siddhdnta, 
I  am  indebted  to  Sir  Robert  Chambers,  who  procured  it  among  other  books  at 
Benares ;  but  the  obfcurity  of  many  technical  terms  made  it  fome  times  difficult  to 
be  underftood  even  by  the  Pandit  I  employed,  who  was  by  no  means  deeply  verfed 
in  the  fcience  he  profeffed.  By  his  diligence  and  through  the  obliging  affiftance  of 
Mr.  Duncan  at  Benares^  who  procured  for  me  the  Tied  or  Commentary,  this  diffi- 
culty was  at  length  furmounted  ;  and  a  computation  of  the  above-mentioned  eclipfe, 
not  merely  on  the  principles,  but  ftridtly  by  the  rules,  of  the  Surya  Siddhdnta^  is 
what  I  propofe  now  to  prefent  you  with,  after  fuch  preliminaiy  obfervations  as  may 
be  neceffiiry  to  make  it  intelligible. 

I  fuppofe  it  fufficiently  well  known,  that  the  Hindu  divifion  of  the  ecliptick  into 
figns,  degrees,  &c,  is  the  fame  as  ours ;  that  their  aftronomical  year  is  fydereal,  or 
containing  that  fpace  of  time  in  which  the  fun,  departing  from  a  ftar,  returns  to  the 
the  fame  ;  that  it  commences  on  the  inftant  of  his  entering  the  fign  Aries,  or  rather 
the  Hindu  conftellation  MeJJja  *  :  that  each  aftronomical  month  contains  as  many  even 
days  and  fractional  parts,  as  he  ftays  in  each  fign  ;  and  that  the  civil  differs  from  the 
aftronomical  account  of  time  only  in  rejecting  thofe  fraclion?,  and  beginning  the  year 
and  month  atfunrife,  inftead  of  the  intermediate  inftant  of  the  artificial  day  or  night. 

Hence  arifes  the  unequal  portion  of  time  affigned  to  each  month  dependant  on  the 
fituation  of  the  fun's  apfis,  and  the  diftance  of  the  vernal  equino£lial  colure  from 
the  beginning  of  Mefia  in  the  Hindu  fphere ;  and  by  thefe  means  they  avoid  thofe 
•eiTors,  which  Kuropeans,  from  a  different  method  of  adjufting  their  calendar  by  in- 
tercalary days,  have  been  fubjedl  to.  An  explanation  of  thefe  matters  would  lead  me 
beyond  my  prefent  intention,  which  is  to  give  a  general  account  only  of  the  method 

*  Or,  to  be  more  particular,  on  his  entering  ihe.  Kacjhaha,  or  lunar  manfion  {j^ftuim).  There  were  former!/ 
only  twent)'-feven  Nacjhahas  ;  a  28th  {Abhijit}  has  been  fince  added,  taken  out  of  the  a  ill  and  33d,  named  L'ttaralhara 
and  Srazana.  Thele  three  in  their  order  comprehend  10°,  5°,  and  11°  40  of  the  Zodiack  ;  the  reft  comprehend 
13°  3o'  each. 

by 
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by  which  the  Hindus  compute  eclipfes,  and  thereby  to  fliow,  that  a  late  Frencb  au- 
thor was  too  haity,  in  afferting  generally  that  they  determine  them  "  by  fet  forms, 
couched  In  enigmatical  verfes,  &c.  *"  So  far  are  they  from  deferving  the  re- 
proach of  ignorance,  which  Monf.  Sonnerat  has  implied,  that  on  enquiry,  I  be- 
lieve, the  Hifidu  fcieiice  of  aftronomy  will  be  found  as  well  known  nov/,  as  it  ever 
was  among  them,  although,  perhaps,  not  fo  generally,  by  reafon  of  the  little  encou- 
raf^ement  men  of  fcience  at  prefent  meet  with,  compared  with  what  they  formerly 
did  under  their  native  princes. 

It  has  been  common  with  aftronomers  to  fix  on  fome  epoch,  from  w^hich,  as  from 
a  radix,  to  compute  the  planetary  motions  ;  and  the  ancient  Hindus  chofe  that  point 
of  time  counted  back,  when,  according  to  their  motions  as  they  had  determined 
them,  they  muft  have  been  in  conjundion  in  the  beginning  oi Mejha  or  Aries^  and 
coeval  with  which  circumftance  they  fuppofed  the  creation.  This,  as  it  concerned 
the  planets  only,  would  have  produced  a  moderate  term  of  years  compared  with  the 
enormous  antiquity,  that  will  be  hereafter  ftated  ;  but,  having  difcovered  a  flow  mo- 
tion of  the  nodes  and  apfides  aUo,  and  taken  it  into  the  computation,  they  found  ic 
would  require  a  length  of  time  correfponding  with  1955884890  years  now  expired, 
when  they  were  fo  fituated,  and  23641 15  1 10  years  more,  before  they  would  return 
to  the  fame  fituation  again,  forming  together  the  grand  anomaliftick  period  denomi- 
nated a  Calpa^  and  fancifully  afligned  as  the  day  of  Brahma'.  The  Calpa  they  di- 
vided into  Manwanteras^  and  greater  and  lefs  Tiigas.  The  ufe  of  the  Manwantera 
is  not  ftated  in  the  Sicrya  Siddhdnta,  but  that  of  the  Mahhy  or  greater  Tug,  is  fuffi- 
ciently  evident,  as  being  an  anomaliftick  period  of  the  fun  and  moon,  at  the  end  of 
which  the  latter,  with  her  apogee  and  afcending  node,  is  found,  together  with  the 
fun,  in  the  firft  of  Aries  ;  the  planets  alfo  deviating  from  that  point,  only  as  much  as 
is  their  latitude  and  the  difference  between  their  mean  and  true  anomaly. 

Thefe  Cycles  being  fo  conftrudled,  as  to  contain  a  certain  number  of  mean  folar 
days,  and  the  Hindu  fyftem  affuming,  that  at  the  creation,  when  the  planets  began 
their  motions,  a  right  line,  drawn  from  the  equinodtial  point  Lancd  through  the  cen- 
tre of  the  earth,  Avould,  if  continued,  have  paffed  through  thee  entres  of  the  fun  and 
planets  to  the  firft  ftar  in  Aries,  their  mean  longitude  for  any  propofed  time  after- 
wards may  be  computed  by  proportion.  As  the  revolutions  a  planet  makes  in  any 
cycle  arc  to  the  number  of  days  compofing  it,  fo  are  the  days  given  to  its  motion  in 
that  time  ;  and,  the  even  revolutions  being  rejeded,  the  fraction,  if  any,  Ihows  its 

♦  Sec  the  tranllation  of  Monf.  Sunhep  at's  Voyage. 

mean. 
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mean  longitude  at  midnight  under  their  firft  meridian  of  Lanca :  for  places  eaft  or 
weft  of  that  meridian  a  proportional  allowance  is  made  for  the  difference  of  longitude 
on  the  earth's  furface,  called  in  Sanfcrit  the  Defantara.  The  pofitions  of  the  ap- 
fides  and  nodes  are  computed  in  the  fame  manner,  and  the  equation  of  the  mean  to 
the  true  place  determined  on  principles,  which  will  be  hereafter  mentioned. 

The  divifion  of  the  Mahd  Tug  into  the  Satya,  Treta^  Dwapar,  and  Cali,  ages,  does 
not  appear  from  the  Surya  Siddhdnta  to  anfwer  any  pradical  aftronomical  purpofe, 
but  to  have  been  formed  on  ideas  fimilar  to  the  golden,  fihci-^  brazen,  and  iron  ages 
of  the  Greeks.  Their  origin  has  however  been  afcribed  to  the  preceiTion  of  the  equi- 
noxes by  thofe,  who  will  of  courfe  refer  the  Manwantera  and  Calpa  to  the  lame 
foundation  :  either  way  the  latter  will  be  found  anomaliftick,  as  has  been  defcribed,  if 
I  rightly  underftand  the  following  paffage  in  the  firft  fedion  of  the  Surya  Siddhdnta, 
the  tranflation  of  which  is,  I  believe,  here  corredtly  given. 

"  Time,  of  the  denomination  Murta  *,  is  eftimated  by  refpirations  ;  fix  re- 

*'  fpirations  make  a  Vicald,  fixty  Vtcalds  a  Danda,  fixty  Dandas  a  Nacpatra  day,  and 
*'  thirty  Nacjhntra  days  a  NacJJjatra  month.  The  Sdvan  month  is  that  contained  be- 
**  tween  thirty  fucceflive  rifings  of  Surya^  and  varies  in  its  length  according  to  the 
*'  LagnaBhuja.  Thirty  T/'/'^i'j- compofe  the  C-^^zWr^  month.  The  .S'^wri^  month  is 
*'  that,  in  which  the  fun  defcribes  one  fign  of  the  zodiack,  and  his  paffage  through  the 
**  twelve  figns  is  one  year,  and  one  of  thofe  years  is  a  Dei'a  day,  or  day  of  the  Gods. 
*'  When  it  is  day  at  Afura  -f,  it  is  night  with  the  GoDS,  and  when  it  is  day  with 
**  the  Gods  it  is  night  at  Afura.  Sixty  of  the  Deva  days  multiplied  by  fix  give  the 
**  Deva  year,  and  twelve  hundred  of  the  'Deva  years  form  the  aggregate  of  the  four 
"  Yugas.  To  determine  the  Saiira  years  contained  in  this  aggregate,  write  down 
"  the  following  numbers,  4,  3,  2,  which  multiply  by  10,000  ;  the  produft  4320000 
"  is  the  aggregate  or  Mahd  Tiiga,  including  the  Sandln  and  Sandhyanfa  \.  This  is 
"  divided  into  four  Tiigas^  by  reafon  of  the  different  proportions  of  Virtue  prevail- 
"  ing  on  earth,  in  the  following  manner.     Divide  the  aggregate  4320000  by  10, 

*  This  is  mean  fydereal  time  : — A  Natjhatra^  or  fyderal  day,  is  the  time  in  which  the  earth  makes  a  turn 
upon  its  axis,  or,  according  to  the  Hindus,  in  which  the  ilars  make  one  complete  revolution.  This  is  fhorter  than  the 
Sdvan  or  folar  day,  which  varies  in  its  length  according  to  XhcLagna  Bhuja,  or  right  afcenfion,  and  alio  from  the  fun's 
unequal  motion  in  the  ecliptick  ;  for  both  which  circumftances  the  Hindus  have  their  cy»«//»»  of  time,  as  will  appear  in 
the  calculation  of  the  eclipfe. 

f  Afura,  the  South  Pole,  the  habitation  of  the  Afura  Loca,  or  Demons,  with  whom  the  Devas,  who  refide  at 
SumtHi,  the  North  Pole,  wage  eternal  war. 

+  Sandhl  and  Sandhyanfa,  the  morning  and  evening  twilight.  "  The  proper  words,  I  believe,  are  Sandhya  and 
"  Sandhyanfa." 

•*  two 
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and  multiply  the  quotient  by  four  for  the  Satya  Tug,  by  three  for  the  Treta^  by 
two  for  the  Duapar,  and  by  one  for  the  Call  Tug.  Divide  either  of  the  Tugs 
by  fix  for  its  Sandhi  and  Smdhyanfa.  Seventy-one  Tugs  make  a  Manwa72tera ; 
and  at  the  clofe  of  each  Manifantera  there  is  a  Sandhi  equal  to  the  Satya  Tug^ 
during  which  there  is  an  univerfal  deluge.  Fourteen  Mann^anteras,  including 
the  Sandhi,  compofe  a  Calpa,  and  at  the  commencement  of  each  Calpa  there  is  a 
Sandhi  equal  to  the  Satya  Tug,  or  1728000  Saura  years.  A  Calpa  is  therefore 
equal  to  loco  Mahd  Tugs.  One  Calpa  is  a  day  with  Brahma',  and  his  night 
is  of  the  fame  length  ;  and  the  period  of  his  life  is  100  of  his  years.  One  half 
of  the  term  of  Brahma"s  life,  or  fifty  years,  is  expired,  and  of  the  remainder 
the  firft  Calpa  Is  begun ;  and  fix  Manivantera  s,  including  the  Sandhi,  are  ex- 
pired. The  feventh  Manwantera,  into  which  we  are  now  advanced,  is  named 
Vaivafwata :  of  this  Manwantera  twenty-feven  Mahd  Tugs  are  elapfed,  and  we 
are  now  in  the  Satya  Tug  of  the  twenty-eighth,  which  Satya  Tug  confifts  of 
1728000  Saura  years.  The  whole  amount  of  years,  expired  from  the  beginning 
of  the  Calpa  *  to  the  prefent  time,  may  hence  be  computed  ;  but  from  the  num- 
ber of  years  fo  found  muft  be  made  a  dedudllon  of  one  hundred  times  four 
hundred  and  feventy-four  divine  years,  or  of  that  produd;  multiplied  by  three 


•   Conftruftion  of  the  Cci!j>a 


Cal;,      .          -          -          - 

4320000 

X  2 
X  3 
X  4 

D'vuafar,         ... 

10 
4320000 

=:    864000 
:=  1296000 
=:  1728000 

Trila,              ... 

10 

4320000 

Satya,              ... 

10 

4320000 

10 
,fja  Tug 

I'ya  rug. 

Aggregate  or  Mahii  Yug, 

4320000 
71 

Maiiwanlei-iT,        ... 
With  a  Sanabi  equal  to  the  S. 

306720000 
1728000 

308448000 
14 

C.ha,      ...          - 
With  a  Sjndhi  equal  to  the  5 

43  18272000 
1728000 

\Vhulc  duration  of  a  Calpa, 

4320000000 

Computation  of  the  period  elapfed  of  the  Calpa  at  the 
end  of  the  laft  Satya  age,  when  the  Surya  Siddhdnla  is 
fuppofed  to  have  been  written. 

Years, 
Sandhi  at  the  beginning  of  the  Calpa,  -  1728000 

6  Manivanteras  or  3084480OO   X      6  ■=.  185068800O 

27  Makd  Yugs  of  the  7  th 

Msnu-antera  OT  4320000X27=     1166400OO 

Satya  Age  of  the  28lh  Mahd  Yug,  =         1728000 

1970784000 


hundred 
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'*  hundred  and  fixty  for  human  years,  that  being  the  term  of  Brahma"s  employ- 
*'  ment  in  the  creation  ;  after  which  the  planetary  motions  commenced. 

"  Sixty  Vicalas  make  one  Cald^  fixty  Calas  one  Bhdga^  thirty  Bhdgas  one  Rdji^ 
*'  and  there  are  twelve  Rdfis  in  the  Bhagana  '*. 

*'  f  In  one  T^tig,  Surya,  Budha,  and  Sucra  perform  4320000  Madhyama  revolu- 
"  tions  through  the  Zodiack.  Mangala^  Vrihafpati,  and  Sani  make  the  fame  num- 
*' bar  of  Sighra  revolutions  through  it;  Chandra  makes  S775Z3?>^X  Madhyama 
*' revolutions ;  Mangala  2296832  Madhyama  revolutions;  Budhas  Sighras  are 
"  17937060;  Vrihajpati  s  Madhyamas  364220;  Sucra'' s  Sighras ;j 0222,']^  ;  Sani's 
**  Madhyamas  are  146568.  The  Chandrochcba  revolutions  are  488203  ;  the  retro- 
**  grade  revolutions  of  the  Chandrapdta  are  232238. 

*'  The  time  contained  between  funrife  and  funrife  Is  the  Bhumi  Sdvan  day  :  the 
"  number  of  thofe  days  contained  in  a  Yug  is  1577917828  §.  The  number  of 
•**  NacJJoatra  days  1582237828  ||  ;  of  Chandra  days  1603000080  ;  of  A'dhi  months 

*  The  divifion  of  the  Bhagana,  or  Zodiack,  into  Signs,  Degrees,  S:c. 

■\  Su'jj'fl  the  Sun  ;  Budha,  Mcxcwry ;  5a. r;?,  Venus  ;  Mangala,  M.&VS;  F'lihafpati,  Sn^'xt&T  ;  Sani,  SzinTn  ;  Chandra 
the  Moon  ;  the  Chanilra  Uchcha,  or  Chandrochcba,  the  Moon's  Apogee  ;  Chaitdra  Pdta,  the  Moon's  afcending  Node. 
The  Madhyama  revolutions  of  Mars,  Jupiter  and  Saturn,  and  the  Sighra  revolutions  of  Venus  and  Mercury,  anfwer  to 
their  revolutions  about  the  fun. 

1577917828  D.  D.    P. 

%  5775333^ — 43200001=5343333"  lunar  months,  or  lunations  in  a  T'/tg  ;  and -^^ <— *9  3'   5°>  ^  &c. 

I).    H.    M.    S.    „/     ^,„  53'^3333^ 

in  each  mean  lunation,  or  in  Englifli  time  29.  12.  44.  2.  47.  36.  5Hj3336 — 51840000=  1593336 -<4^/4/ or  in- 
tercalary lunar  months  in  4320000  lolar  fydcreal  years. 

§  '         =  556.  11;.  31.  31.  24.  diurnal  revolutions  of  the  Sun,  the  length  of  the  Hindu  year. 

^         4320000        i  J    J      J        +  '  S  } 

1 1;82'''!"828  .         .  1577917828 

II  '"- ' =  366.  15.  31.31.  24.  diurnal  revolutions  of  the  ftars  in  one  year. =27.  19. 18  .1.  37. 

4320000  5775333° 

&c.  The  Moon's  periodical  month.  The  1603000080  Chandra,  or  lunar,  days,  called  alfo  Tit'his,  are  each  one 
thirtieth  part  of  the  moon's  fynodical  month  or  relative  period,  and  vary  in  length  according  to  the  inequality  of  her 
motion  from  the  fun  :  the  Cjhaya  Tit'his  and  Adhi,  or  intercalary,  lunar  months  are  futficiently  evident. 

The  fun  and  planets  prehde  alternately  over  the  days  of  the  week,  which  are  named  accordlnglv.  The  firft  day 
after  the  creation  was  Ravivar  or  Sunday  :  it  began  at  midnight  under  the  meridian  o{  Lanca,  and  the  Ravivar  of  the 
Hindus  correfpond?  with  cur  Sunday.  The  fun  and  planets  in  the  lame  manner  govern  the  years  :  hence  they  may  be 
faid  to  have  weeks  of  years.     Daniel's  prophefy  is  fuppofed  to  mean  weeks  of  years. 

The  Hindu  Cycle  of  60,  fuppofed  by  fome  to  be  the  Chaldean  Sofos,  is  referred  to  the  planet  Jupiter  :  *'  one  of 
"  thefe  years  is  eq'.ial  to  the  time  in  which  by  his  mean  motion,  he  (Vrihajpati)  advances  one  degree  in  his  orbit." 
(Commentaiy  on  the  Surya  Siddhdnta).  This  Cycle  is,  I  believe,  wholly  applied  to  aftrology.  Neither  this  Cycle  of 
60  nor  the  Pitri's  day  are  mentioned  in  this  part  of  the  Surya  Siddhdnta,  where  they  might  be  expefted  to  occur  : 
perhaps  nn  inquiry  there  may  be  found  fome  reafon  for  fuppolmg  them  both  of  a  later  invention.  "  The  Pitris  in- 
•'  habit  behind  Chdndia,  and  their  mid-dav  I  appens  when  Chandra  is  in  conjunftion  with  &<ya,  and  their  midnight, 
"  when  Chandra  is  in  oppoliuon  t^  Sitrya  ;  their  morning,  or  funrife,  is  at  the  end  of  half  the  Crihna  Pacjha,  and  their 
"  funfet  at  the  end  of  half  the  Sucla  Pacjlia  :  this  is  declared  in  the  Sdcalya  Sanhitd.  Their  names  are  Jgni,  Swdt'i, 
•'  &c.  their  day  and  night  are  therefore  together  equal  to  one  C/6an</r«  month."  (Commentary.)  Hence  it  appears, 
the  Hindus  have  obferved  that  the  moon  revolves  once  on  her  axis  in  a  lunar  month,  and  confequently  has  the  fame  fide 
always  oppofed  to  the  earth.  They  'have  alfo  noticed  the  difference  of  her  apparent  magnitude  in  the  horizon  and  on 
the  meridian,  and  endeavour  to  explain  the  caufe  of  a  phenomenon,  which  Eurcfeans  as  well  as  themfelves  are  at  a  lofs 
to  account  for. 
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"  ^59333^'  °^  CJhaya  Tifhis  25082252;  of  Saiira  months  51840000.  From 
"  either  of  the  planets'  Nacjl:atra  days  dedudl  the  number  of  its  revolutions,  the 
*'  remainder  will  be  the  number  of  its  Sdvan  days  contained  in  a  Yiig.  The  difFer- 
"  ence  between  the  number  of  the  revolutions  of  Surya  and  Chandra  gives  the 
•'  number  of  Chandra  months ;  and  the  difference  between  the  Saura  months  and 
"  Chandra  months  gives  the  number  of  A'dhi  months.  Dedudl  the  Sdvan  days 
*'  from  the  Chandra  days,  the  remainder  will  be  the  number  of  Tit^hi  CJJ^ayas.  The 
"  number  of  A'dhi  months,  Tifhi  Cpayas,  NacJJoatra^  Chandra,  and  Sdvan  days, 
"  multiplied  feverally  by  1 000,  gives  the  number  of  each  contained  in  a  Calpa. 

"  The  number  of  Mandochcha  revolutions,  which  revolutions  are  diredt,  or  ac- 
"  cording  to  the  order  of  the  figns  contained  in  a  Calpa^  is  oi  Surya  387  ;  oi  Man- 
*'  gala  204  ;   of  Budha  368  ;  of  Frihafpati  900  ;  of  Sucra  $1^  •■,   of  Sani  39. 

*'  The  number  of  revolutions  of  the  Pdta's,  which  revolutions  are  retrograde,  or 
*'  contrary  to  the  order  of  the  figns  contained  in  a  Calpa,  is  of  Marigala  214;  of 
"  Budha  488  ;  of  Vrihafpati  174;  of  Sucra  903  ;  of  Sani  662.  The  Pata  and 
"  Uchcha  of  Chandra  are  already  mentioned." 

It  muft  be  obferved,  that  although  the  planetary  motions  as  above  determined 
might  have  ferved  for  computations  in  the  time  of  Meya,  the  author  of  the  Surya 
Siddhdnta,  yet  for  many  years  paft  they  have  not  been  found  to  agree  with  the  ob- 
ferved places  in  the  heavens  in  every  inftance,  and  that  corred:ions  have  accordingly 
been  introduced  by  increafmg  or  reducing  thofe  numbers.  Thus  the  motions  of 
the  moon's  apogee  and  node  are  now  increafed  in  computations  of  their  places  by 
the  addition  of  four  revolutions  each  in  a  Tug  to  their  refpedtive  numbers  above 
given.  The  nature  of  thefe  correftions,  denominated,  in  Sanfcrit,  BIJa,  is  explained 
in  a  pafTage  of  the  Ticd^  or  Commentary,  on  the  Surya  Siddhdtita,  wherein  is  main- 
tained the  priority  of  that  Sdjira  in  point  of  time  to  all  others.  The  tranflation  of 
that  palTage  together  with  the  text  it  illuftrates  is  as  follows  ; 

f Surya  Siddhdnta.J  "  Arca  (the  Sun)  addreffrng  Meya,  who  attended  with 
"  reverence,  faid  :  Let  your  attention,  abftrad;ed  from  human  concerns,  be  wholly 
"  applied  to  what  I  fhall  relate.  Surya  in  every  former  Tug  revealed  to  the 
*'  Munis  the  invariable  fcience  of  aftronomy.  The  planetary  motions  may  alter ; 
*'  but  the  principles  of  that  fcience  are  always  the  fame." 

(The  Commentary.)  "  Hence  it  appears,  that  the  Surya  Siddhdnta  was  prior  to 
"  the  Brahma  Siddhdnta  and  every  other  SdJlra ;  becaufe  this  SdJlra  muft  be  the 
**  fame  that  was  revealed  in  every  former  Tug^  although  the  motions  of  the  planets 

"  might 
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"  might  have  been  different.  This  variation  in  the  planetary  motions  is  mentioned  in 
*'  the  Vijlmu  Dhermdtter,  which  dire£ls  that  the  planets  be  obfer\'ed  with  an  inftru- 
"  ment,  whereby  their  agreement  or  difagreement  may  be  determined  in  regard  to 
*'  their  computed  places,  and  in  cafe  of  the  latter  an  allowance  of  Bija  accordingly 
**  made.  Vasisht'ha  in  his  Siddbdnta  alfo  recommends  this  occafional  correction 
"  of  Bija,  faying  to  the  MwwMa'ndavya  :  "  I  have  fhown  you  how  to  determine 
"  feme  matters  in  aftronomy  ;  but  the  mean  motion  of  Surya  and  the  other  planets 
*'  will  be  found  to  differ  in  each  Tug.""  "  Accordingly  A'ryabhatt a,  Brahma- 
**  GUPTA,  and  others,  having  obferved  the  heavens,  formed  rules  on  the  principles 
*'•  of  former  Sajlras,  but  which  differed  from  each  other  in  proportion  to  the  dif- 
"  agreements,  which  they  feverally  obferved,  of  the  planets  with  refped  to  their 
*'  computed  places. 

**  Why  the  Munis,  who  certainly  knew,  did  not  give  the  particulars  of  thofe  de- 
**  viations,  may  feem  unaccountable,  when  the  men  A'ryabhatta,  Brahma- 
"  GUPTA,  and  others,  have  determined  them  :  the  reafon  was,  that  thofe  deviations 
"  are  not  in  themfelves  uniform  ;  and  to  ftate  their  variations  would  have  been 
"  endlefs.  It  was  therefore  thought  better,  that  examinations  at  different  times 
"  fhould  be  made,  and  due  corredlions  of  the  Bija  introduced.  A  Ganita  Sdjlra, 
"  whofe  rules  are  demonftrable,  is  true';  and  when  conjundions,  oppofitions,  and 
*'  other  planetary  phenomena,  calculated  by  fuch  Sdjlras,  are  found  not  to  agree 
"  with  obfervation,  a  proportionable  Bija  may  be  introduced  without  any  deroga- 
"  tion  from  their  credit.  It  was  therefore  necelfary,  that  this  Sdjlra  (the  Surya 
"  Siddhdnta)  fliould  be  revealed  in  each  Tug,  and  that  other  Sdj}ras  Ihould  be  com- 
"  pofed  by  the  Munis. 

"  The  original  Sdjlra  then  appears  to  be  the  Surya  Siddhdnta  ;  the  fecond,  the 
•*  Brahma  Siddhdnta  ;  the  third,  the  Paulajlya  Siddhdtita  j  the  fourth,  the  Soma 
"  Siddhdnta^ 

In  the  following  table  are  given  the  periodical  revolutions  of  the  planets,  their 
nodes  and  apfides,  according  to  the  Surya  Siddhdnta,  The  correcSlions  of  Bija  at 
prefent  ufed  are  contained  in  one  column  *,  and  the  inclination  of  their  orbits  to 
the  ecliptick  in  another.     The  obliquity  of  the  ecliptick  is  inferted  according  to  the 

*  This  I  mult  however  at  prefent  omit,  not  having  as  yet  dilrovered  the  correftions  of  this  kind,  that  will  bring 
even  the  Suns  place,  computed  by  the  Si'ma  Sij/hdnta.  cxartlv  to  an  agrreement  with  the  aftronoin ical  books  in 
prelent  ufe.  Of  thele  books,  the  principal  arc  the  GrahaL.gha-ja  conijiofed  about  26S  v^ars  ago,  the  tables  oi Maca- 
randa  ufed  at  Benares  and  Tirhut,  and  the  Siddhdnta  Rahajja  ufed  at  .\adiya;  the  hit  written  in  ijij  Sdca  or  1(^8 
years  ago. 

fame 
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fame  Sajlra.  Its  diminution  does  not  appear  to  have  been  noticed  in  any  fub^ 
fequent  treatife :  in  the  tables  of  Macaranda  and  alfo  in  the  Grabalaghava^  the 
latter  written  only  268  years  ago,  it  is  exprefsly  ftated  at  twenty-four  degrees. 


The  Planets 
in  tbeir  order. 


The  Moon, 

Mercury, 

Venus; 

The  Sun, 

Mars, 
Jupiter, 

Saturn, 


Sydereal  Period. 


Days.  D.  P.  V. 

27  19  18   I  &:c, 

87  58  10  

281  39  38  

265  IS  13  31    24 
686  59  50  38 


Period  of  the  Apjides. 


Period  of  the  Nodes. 


Days.  D. 

3232  50  — 
4287820184  46  — 
29493791 17  45  &c 
4077307049  5— I 


Days.     D. 

6794  23 
3233742458   II 
1 7474 '7306  45 
Preceffion  of  the  equl- 1 
iioxes  54"  per  year.  3 


Mean  motion 

per  day  '  "per 

danda''  '" 


7735087392  9  &c  I  7373447794  23  &c.| 

4332  19  14  20  &.C.J  J753242031   6  &C   9068493264  22-  &C. 

10765  46     2    18   &c  I42767123794  52   &:c. I  238356x673  42  &rc.l 


790 
186 
3.7 
59 

31 
5 


Inclination  of 
the    Orbit. 


CacIlM,  or  cir^ 

cumf^ence  of 
tlu    Orbit. 


4     30 


g    I  Obliquityof  the 
\  Ecliptick  24" 
26     I  I     30 


Yojan. 
324000 
1043208 
26646637 

I  4331500 

8146909^ 
5'37S764- 
127668255. 


The  longitude  of  the  fun's  apogee  in  the  Hindu  fphere  is  2%  17°,  17,  15",  to 
which  add  the  Ayananfa  19'',  21',  27'',  the  fum  3',  6"^,  38',  42",  is  its  place  accord- 
ing to  European  expreffion.  In  this  the  Hindu  account  differs  about  i°  22'  from 
the  obfervations  of  European  aftronomers,  who  determine  the  place  of  the  earth's 
aphelion  in  the  prefent  age  to  be  in  9',  8°,  i'.  There  is  much  greater  difagree- 
ment  with  refpedl  to  the  aphelia  and  nodes  of  the  other  planets. 

On  fuppofition  that  the  obliquity  of  the  ecliptick  was  accurately  obferved  by  the 
ancient  Hindus,  as  24°,  and  that  its  decreafe  has  been  from  that  time  half  a  fecond 
a  year,  the  date  of  the  Surya  Siddhdnta  will  be  about  3840  years.  It  is  remarkable 
that  the  Hindus  do  not  appear  to  have  noticed  its  decreafe. 

The  CacJI?as  are  explained  farther  on. 

The  motion  of  the  equinoxes,  termed  in  Sanfcrit  the  cranti,  and  fpoken  of  in 
the  T^icii,  or  commentary,  on  the  Surya  Siddhdnta  as  the  fun's  Pata  or  Node,  is 
not  noticed  in  the  foregoing  paffage  of  that  book  ;  and,  as  the  Hindu  aftrono- 
mers feem  to  entertain  an  idea  of  the  fubjedt  different  from  that  of  its  revolution 
through  the  Platonick  year,  I  fhall  farther  give  a  tranflation  of  what  is  men- 
tioned, both  in  the  original  and  commentary,  concerning  it. 

The  next  requifite  for  the  computation  of  the  eclipfe  is  the  portion  of  the  Calpa 
expired  to  the  prefent  time,  which  is  determined  in  the  following  manner. 

The  Surya  Stddhimta  is  fuppofed  to  have  been  received  through  divine  revela- 
tion, towards  the  clofe  of  the  Satya  age,  at  the  end  of  which,  50  of  the  years 
of  Brahma  were  expired,  and  of  the  next  Calpa,  or   day,  6  Manwanferas,  27 

greater 
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greater  yugs^  and  the  Satya  age  of  the  28th  Tug^  together  with  the  Sandhya  or 
twihght  at  the  beginning  of  the  Culpa  ;  the  aggregate  of  which  feveral  periods  is 
I970784:;oo  years  elapfed  of  the  Calpa  to  the  beginning  of  the  laft  T^reta  age  ;  to 
which  add  the  T^reta  and  Divapar  ages,  together  with  the  years  elapfed  of  the  pre- 
fent  Cnli  age,  for  the  whole  amount  of  fydereal  years  from  the  beginning  of  the 
Calpa  to  the  prefent  Bengal  year.  But  in  the  foregoing  quotation  it  is  obferved, 
from  that  amount  of  years  muft  be  made  a  deduction  of  47400  divine,  or  17064000 
human  or  fydereal  years,  the  term  of  Brahman  employment  in  the  work  of  crea- 
tion ;  for,  as  the  univerfe  was  not  completed,  the  planetary  motions  did  not  com- 
mence until  that  portion  of  the  Calpa  was  elapfed. 

This  dedudtion  appears  to  have  been  intended  as  a  correction,  which,  without 
altering  the  date  of  the  Calpa^  as  fettled,  probably,  by  yet  more  ancient  aftrono- 
mers,  might  (joined  perhaps  with  other  regulations)  bring  the  computed  places  of 
the  planets  to  an  agreement  with  their  obferved  places,  when  the  Surya  Siddhdnta 
was  written ;  and,  as  the  arguments  of  its  commentator  in  fupport  ff  the  propriety 
of  it,  without  prejudice  to  other  authors,  contain  fome  curious  particulars,  I  hope 
I  may  be  excufed  for  departing  from  my  immediate  objedt  to.infert  a  tranflation  of 
them. 

"  In  the  Surya  Siddhdnta,  Soma  Siddhdnta,  Prajdpeti,  Vajijht'ha,  and  other  Sdjlras, 
"  this  deduction  is  required  to  be  made  from  the  Calpa,  becaufe  at  the  end  of  that 
"  term,  the  planetary  motions  commenced.  The  fon  of  Jishnu,  who  underftood 
"  four  Vedas,  and  Bha  scara'cha'rya,  confidered  thefe  motions  as  commencing 
"  with  the  Ca'pa  :  it  may  feem  ftrange  that  there  fhould  be  fuch  a  difagreement. 
"  Some  men  fiiy  :  as  it  is  written  that  the  Calpa  is  the  day  of  Brahma',  and  as  a 
"  day  is  dependent  on  the  riiing  and  fetting  of  the  fun,  the  motion  of  the  fun  and 
"  planets  muft  have  begun  with  the  Calpa ;  and  therefore  Brahmagupta  fhould 
"  be  followed  ;  but  I  think  otherwife.  The  Calpa  or  Brahma's  day  is  not  to  be 
*'  underftood  as  analogous  to  the  folar  day,  otherwife  than  as  containing  a  determined 
"  portion  of  time  ;  neither  is  it  at  all  dependent  on  the  commencement  of  the  Calpa  ; 
"  but,  being  compofed  of  the  fame  periods  as  the  latter,  it  will  not  end  until  the  term 
"  of  years  here  deducted  fhall  be  expired  of  the  next  Calpa,  The  motions  of  the 
"  Grahas  muft  therefore  be  computed  from  the  point  of  time  here  ftated  as  the  be- 
"  ginning  of  Brahma''s  day,  and  not,  as  Brahmagupta  and  others  diredt,  from 
"  the  beginning  of  the  Calpa,  which  will  not  be  found  to  anfwer. 

"  Other  men  fay,  tliat  rules  derived  from  the  Ganita  Sdjlra  and  agreeing  with  ob- 
**  fervation,  are  right ;  that  any  period  deduced  from  fuch  a  mode  of  computation, 

"and 
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«'  and  the  planets  determined  to  have  been  then  in  the  firft  of  Mepa,  may  be  af- 
"  fumed  ;  that  it  will  therefore  anfwer  either  way,  to  confider  thefe  motions  as  be- 
"  ginning  with  the  Calpa^  or  after  the  above-mentioned  period  of  it  was  expired. 
"  This,  however,  is  not  true  ;  for  in  the  inftance  of  Mangala  there  will  be  found  a 
*'  great  difference,  as  is  here  Ihown.  The  revolutions  oi Mangala  in  a  Calpa  accord- 
"  ing  to  Brahmagupta  are  2296828522,  and,  by  the  rule  of  proportion,  the  revo- 

<•  lutlons  oi  Mangala  in  17064000  years  are  9072472,  7  28  o  16*.  For  any  other 
"  planet,  on  trial,  a  fimilar  difagreement  will  be  found,  and  the  proportion  of  com- 
"  puting  from  either  period  mull  be  erroneous.  Moreover,  of  what  ufe  is  it  to  make 
*'  computations  for  a  fpace  of  time,  when  the  planets  and  their  motions  were  not  in 
"  being  ? 

"  Itmight  however  from  the  foregoing  circumftances,  be  imputed  to  Brahmagup- 
"  TA  and  the  reft,  that  they  have  given  precepts  through  ignorance,  or  with  intent  to 
"  deceive—That,  having  ftated  the  revolutions  of  the  planets  different  from  the  account 
"  revealed  by  Su'rya,  they  muft  certainly  have  been  in  error — That  Brahmagup- 
"  TA  could  not  have  counted  the  revolutions  from  the  beginning  of  the  Calpa  ;  nei- 
"  ther  could  he  from  the  mean  motion  of  the  planets  have  fo  determined  them. — He 
'■■  was  a  mortal,  and  therefore  could  not  count  the  revolutions. — Although  the  rule  of 
"  proportion  fhould  be  granted  to  have  ferv^ed  his  purpofe  for  the  revolutions  of  the 
**  planets,  yet  it  certainly  could  not  for  thofe  of  their  Mandochcha,  becaufe  it  was  not 
*'  within  the  term  of  a  man's  life  to  determine  the  mean  motion  of  the  Mandochcha  ; 
"  and  this  alTertion  is  juftiiied  by  the  opinion  of  Bha'scara'cha'rya.  But  the  rule 
*'  of  proportion  could  not  have  anfwered  even  for  the  planets ;  for,  although  their 
"  mean  motion  be  obferved  one  day,  and  again  the  next,  how  can  a  man  be  certain 
"  of  the  exadt  time  elapfed  between  the  two  obfervations  ?  And  if  there  be  the  fmall- 
"  eft  error  in  the  elapfed  time,  the  rule  of  proportion  cannot  anfwer  for  fuch  great 
"  periods.  An  error  of  the  _^^-,'^^^,  part  of  a  fecond  (Vicala)  in  one  day  amounts 
"  to  forty  degrees  j"  in  the  computation  of  a  Calpa,  and  the  miftake  of  ^',  of  a  re- 
"  fpiration  in  one  Saiira  year  makes  a  difference  in  the  fame  period  of  20000  days. 
'*  That  it  is  therefore  evident,  Brahmagupta's  motive,  for  direding  the  plane- 
*'  tary  motions  to  be  computed  as  commencing  with  the  Calpa,  was  to  deceive  man- 
*'  kind,  and  that  he  had  not  the  authority  of  the  Munis,  becaufe  he  differs  from  the 


2296828522X17064000         Revolutions        S.    * 

»  Becaufe =     5^072472         7  28 

4320000000 
f  The  error  would  be  more  than  43'. 


Siirya 
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"  Surya  Siddhdnta^  Brahma  Siddhdnta^  Soma  Siddhdnta\   from  Vasisht'ha  and 
**  other  Munis. 

"  Such  opinions  would  have  no  foundation,  as  I  fhall  proceed  to  fhow.  Brah- 
'•  magupta's  rules  are  confiftent  with  the  pradlice  of  the  P<7«^/V/ his  predecef- 
*'  fors ;  and  he  formed  them  from  the  Purana  ViJJjim  Dhermottara^  wherein  is 
"  contained  the  Brahma  Siddhdnta ;  and  the  periods  given  by  Aryabhatta  are 
"  derived  from  the  Pardfera  Siddhdnta :  the  precepts  of  the  Munis  are  therefore 
"  the  authorities  of  Brahmagupta,  A'ryabhatta,  and  Bha'scara'cha'rya, 
'••  whofe  rules  cannot  be  deceitful.  The  Munis  themfelves  differed  with  regard  to 
**  the  number  of  Sdvan  days  in  a  Tug,  which  is  known  from  the  Pancha  Sid- 
*'  dhdnta  compofed  by  Vara  A'CHA'rya,  wherein  are  propofed  two  methods  of 
*'  computing  the  fun's  place,  the  one  according  to  the  Siirya  Siddhdnta,  the  other 
*'  according  to  Rdmacd  Siddhdnta ;  whence  it  appears,  that  there  were  different 
*'  rules  of  computation  even  among  the  Munis.  It  is  alfo  mentioned  in  the  Tica 
**  on  the  Vardha  Sanhitd,  that,  according  to  the  Paulajlya  Siddhdnta,  there  was 
"  formerly  a  different  number  of  Sdvan  days  eftimated  in  a  Tug.  The  maxims 
"  therefore  of  Brahmagupta  and  the  other  two,  agreeing  with  thofe  of  the 
"  Munis,  are  right ;  but,  fhould  it  even  be  fuppofed  that  the  Munis  themfelves 
**  could  be  miftaken,  yet  Brahmagupta  and  the  other  two  had  the  fanftion  of 
•*  the  Vedas,  which  in  their  numerous  Sac  has  (branches)  have  difagreements  of 
"  the  fame  Mlbd ;  and,  according  to  the  Sdcalya  Sanhitd,  Brahma,  in  the  revela- 
"  tion  he  made  to  Nared,  told  him,  although  a  circumftance  or  thing  were  not 
"  perceptible  to  the  fenfes,  or  reconcilable  to  reafon,  if  authority  for  believing  it 
**  fhould  be  found  in  the  Vedas,  it  jtnuft  be  received  as  true. 

"  If  a  planet's  place,  computed  both  by  the  Siirya  Siddhdnta  and  Pardfera  Sid- 
"  dhdnta,  fhould  be  found  to  differ,  which  rule  muft  be  received  as  right  ?  I  an- 
"  fwer,  that  which  agrees  with  his  place  by  obfervation ;  and  the  Munis  gave  the 
"  fame  dire<Sion.  If  computations  from  the  beginning  of  the  Calpa,  and  from 
•'  the  period  ftated  in  the  Snrya  Siddhdnta  give  a  difference,  as  appears  in  the  in- 
"  ftance  of  Mangala,  which  of  the  two  periods  to  be  computed  from  is  founded 
*'  in  truth  ?  I  fay,  it  is  of  no  confequence  to  us  which ;  fince  our  objedl  is  only 
"  to  know  which  period  anfwers  for  computation  of  the  planetary  places  in  our 
•'  time,  not  at  the  beginning  of  the  Calpa.  The  difference  found  in  computing 
*'  according  to  Brahmagupta  and  the  Munis  muft  be  corrected  by  an  allow- 

**  ance 
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"  ance  of  Bija ;  or  by  taking  that  difference  as  the  cJJDepa ;  but  the  books  of  the 
<*  M««/j- muft  not  be  altered,  and  the  rules  given  by  Brahmagupta,  Vara- 
«'  cha'rya,  and  A'ryabhatta  may  be  ufed  with  fuch  precautions.  Any  perfon 
*'  may  compofe  a  fet  of  rules  for  the  common  purpofes  of  aftronomy ;  but,  with 
"  regard  to  the  duties  neceffary  in  eclipfes,  the  computation  muft  be  made  by  the 
**  books  of  the  Munis^  and  the  Bija  applied  ;  and  in  this  manner  it  was  that  Va- 
"  ra'ha,  A'ryabhatta,  Brahmagupta,  and  Ce'sava  Samvatsara,  hav- 
"  ing  obferved  the  planets  and  made  due  allowance  of  Bija,  compofed  their  books. 

"  Gane'sa  mentions,  that  the  Grahas  were  right  in  their  computed  places  in 
"  the  time  of  Brahma',  A'cha'rya,  Vasisht'ha,  Casyapa,  and  others  by  the 
*•  rules  they  gave,  but  in  length  of  time  they  differed ;  after  which,  at  the  clofe  of 
**  the  Satya  age,  Surya  revealed  to  Meya  a  computation  of  their  true  places. 
"  The  rules  then  received  anfwered  during  the  Treta  and  Dwapar  ages,  as  alfo  did 
"  other  rules  formed  by  the  Mwiis  during  thofe  periods.  In  the  beginning  of  the 
*'  Call  Tug,  Para'sera's  book  anfwered;  but  A'ryabhatta,  many  years  after, 
*'  having  examined  the  heavens,  found  fome  deviation,  and  introduced  a  correiStion 
"  of  bija.  After  him,  when  further  deviations  were  obferved,  Durga'  Sinha, 
"  Mihira  and  others  made  corredions.  After  them  came  the  fon  of  Jistnu 
♦*  and  Brahmagupta  and  made  corredions.  After  them  Ce'sava  fettled  the 
**  places  of  the  planets,  and,  fixty  years  after  Ce'sava,  his  fon  Gane'sa  made 
*'  corre£tions."  ^ 

We  have  now,  according  to  the  Hindu  fyftem,  the  mean  motion  of  the  planets, 
their  nodes  and  apfides,  and  the  elapfed  time  fmce  they  were  in  conjunction  in  the 
firfl:  of  Mejha,  with  which,  by  the  rule  of  proportion,  to  determine  their  mean 
longitude  for  any  propofed  time  of  the  prefent  year.  It  is  however  obferved  in 
the  Surya  Siddhanta,  that  to  affume  a  period  fo  great  is  unneceffary ;  for  ufe  the 
computation  may  be  made  from  the  beginning  of  the  Treta  age,  at  which  inftant 
all  the  Grahas,  or  moveable  points  in  the  heavens,  were  again  in  conjundlion  in 
Mepa,  except  the  apogees  and  afcending  nodes,  which  muft,  therefore,  be  computed 
from  the  creation.  The  fame  is  true  of  the  beginning  of  the  prefent  Cali  age  ;  for 
the  greateft  common  divifor  of  the  number  of  days  compofmg  the  Maba  Tug  and 
the  planetary  revolutions  in  that  period,  is  four,  which  quotes  394479457  days  or 
1080000  years,  and  the  Treta  and  T)ivapar  ages  contain  together  juft  that  number 
of  years.     The  prefent  Hindu  aftronomers  therefore  find  it  unneceffary  to  go  farther 

back 
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back  than  the  beginning  of  the  Cali  Tug  *  in  determining  the  mean  longitude  of  the 
planets  themfelves ;  but  for  the  pofition  of  their  apfides  and  nodes,  the  elapfed  time 
fmce  the  creation  muft  be  ufed ;  or  at  leaft  in  inftances,  as  of  the  fun,  when  the 
numbers  387  and  4320000000  are  incommenfurable  but  by  unity.  I  have  how- 
ever in  the  accompanying  computation,  taken  the  latter  period  in  both  cafes. 

For  the  equation  of  the  mean  to  the  true  anomaly,  in  which  the  folution  of  tri- 
angles is  concerned,  and  which  is  next  to  be  confidered,  the  Hindus  make  ufe  of  a 
canon  of  fines  conftrudled  according  to  the  Surya  Siddhanta  in  the  following  man- 
ner.— "  Divide  the  number  of  minutes  contained  in  one  fign  1800  by  eight,  the 
"  quotient  225'  is  the  firft  Jydpinda^  or,  the  firft  of  the  twenty-fourth  portions  of 
*'  half  the  ftring  of  the  bow.  Divide  the  firft  Jyapmda  by  225',  the  quotient  i' 
**  dedu£t  from  the  dividend,  and  the  remainder  224'  add  to  the  firft  for  the  fecond 
"  'Jyipinda  449'.  Divide  the  fecond  Jyapinda  by  225',  the  quotient  being  i'  and 
*'  the  fra£lion  more  than  half  a  minute,  dedudt  2'  from  the  foregoing  remainder 
*'  224'  and  add  the  remainder,  fo  found,  to  the  fecond  for  the  third  "Jyapinda  6qi\ 
"  Divide  this  by  225',  the  quotient  3  deduct  from  the  laft  remainder  222';  the 
"  remainder  fo  found  219'  add  to  the  third  for  the  fourth  Jyapinda  890'.  Divide 
**  this  by  225'  and  the  quotient  dedud  from  the  laft  remainder,  the  remainder  fo 
"  found  add  to  the  fourth  for  the  fifth  Jyapinda  1 105,  and  proceed  in  this  manner 
"  until  the   twenty-four  Cramajyds  f  are  completed,  which  will   be  as  follows ; 

12345  6  7  S  9  10  II  12 

"    225,     449,     671,     890,     I  105,     I3I5,     1520,     I7I9,     I9IO,     2093,     2267,     2431, 

13  14  15  16  17  18  19  lo  21  22  23  24 

"     2585,    2728,    2859,     2978,    3084,    3177,    3256,    3321,    3372,    3409,    3431,    3438. 

"  For  the  utcramajya  J,  the  twenty-third  craniajya  dedudled  from  the  t7-ijyd  or 
"  twenty-fourth  cramajya,  leaves  the  firft  utcramajya ;  the  twenty-fecond  dedu<5t- 
"  ed  from  the  twenty-third  leaves  the  fecond  utcramajya ;  the  twenty-firft  from 
"  the  twenty-fecond  leaves  the  third  ;  the  twentieth  from  the  twenty-firft  leaves 
"  the   fourth.       In  the  fame   manner   proceed   until   the    utcramajya  s  are    com- 

*  Neither  do  they  in  computing  by  the  formulas  in  common  ufe  go  farther  back  than  to  fome  affigned  date  of  the 
era  Saca,  but,  having  the  planets'  places  determined  for  that  point  of  time,  they  compute  their  mean  places  and 
other  requifiles  for  any  propofed  date  afterwards  by  tables,  or  by  combinations  of  figures  contrived  to  facilitate  the 
work  :  as  in  Grahx-agha'vo^  Sidiikanta  Rahajya  and  many  other  books.  An  inquirer  into  Hindu  aftronomy  having 
accefs  to  fuch  books  only,  might  eatily  be  led  to  affert  that  the  Brahmans  compute  eclipfes  iy  fet  forms  couched  in  enig- 
matica!  ver/es,  out  of  which  it  would  be  difficult  to  develop  their  fyftem  of  aftronomy ;  and  this  I  apprehend  was  the 
cafe  with  Monf.  Sonnerat.  The  Jyotifl}  Partdits  in  general,  it  is  true,  know  little  more  of  aftronomy  than  they 
learn  from  fuch  books,  and  they  are  confequently  verj'  ignorant  of  the  principles  of  the  fcience  :  but  there  are  fome 
to  be  met  with,  who  are  better  informed. 

•J-  Cramojyis,  Right  Sines. 

}  Vtcramujyas,  Verfed  Sines. 

00  "  pleted 


278  ON  THE  ASTRONOMICAL  COMPUTATIONS 

I  2  3  4  5  6  7  «  9 

"  pleted  ;  which  will  be  as  follows:   7,  29,  66,    117,    182,   261,   354,  460,  579^ 

10    II    12     n     '4     '5     '*     '7     18     19     20     21 
"  710,  8s3,   1007,  1 171,  1345,  1528,  1719,  1928,  2123,  2233,  2548,  2767, 

*^  *3  »4 

"  2989,  3213,  3438."  So  far  the  Surya  Siddhdnta  on  the  fubje£l  of  the  fines. 
The  commentator  fhows  how  they  are  geometrically  conftrufted :  "  with  a  radius 
"  defcribe  a  circle,  the  periphery  of  which  divide  into  2 1 600  equal  parts  or  mi- 
"  nutes.  Draw  North  and  South,  and  Eaft  and  Weft  lines  through  the  centre : 
"  fet  off  contrariwife  from  the  eaft  point,  225  on  the  periphery,  and  draw^  a  ftring 
"  from  thofe  extremities  acrofs  the  trijyd  *.  The  ftring  Is  the  jyd,  and  its  half  the 
•'  ardhajyd  called  jiva.  The  Pandits  fay,  a  planet's  place  will  correfpond  with  the 
*'  ardhajya,  by  which,  therefore,  computations  of  their  places  are  always  made, 
•'  and  by  the  term  jyd  is  always  underftood  the  ardhajya.  The  firft  jyd.  will  be 
"  found  to  contain  449  minutes,  and  the  operation,  repeated  to  twenty-four  divi- 
"  fions,  will  complete  the  cramajyd.  In  each  operation,  the  diftance  contained 
"  between  the  jyd  and  its  arc,  or,  that  line  which  reprefents  the  arrow  of  a  bow, 
"  muft  be  examined,  and  the  number  of  minutes  therein  contained  taken  for  the 
**  utcramajyd.  The  circle  may  reprefent  any  fpace  of  land ;  the  bhujajyd  f  is  the 
"  bhiija ;  the  cotijyd  the  coti,  and  the  trijyd  the  carna.  The  fquare  of  the  bhujajyd 
"  deducted  from  the  fquare  of  the  trijyd  leaves  the  fquare  of  the  cotijyd ;  the  root 
"  of  which  is  the  cotijyd ;  and,  in  the  fame  manner,  from  the  cotijyd  is  determined 
"  the  bhujajyd.  The  cotyutcramajyd  deducted  from  the  trijyd  leaves  the  bhujacra- 
"  majyd.  The  bhujotcramajyd  deducted  from  the  trijyd  leaves  the  coticramajyd. 
"  When  the  bhujajyd  is  the  firft  divifion  of  the  trijyd,  the  cotijyd  is  the  twenty- 
"  three  remaining  divifions,  which  cotijyd  dedudled  from  the  trijyd  leaves  the 
"  bhijotcramajyd.  On  this  principle  are  \}i\tjyds  given  in  the  text  \  :  they  may  be 
"  determined  by  calculation  alfo,  as  follows  : 

"  The  trijyd  take  as  equal  to  3438  minutes  and  containing  twenty-four  jry^^^'w- 
"  das:  its  half  is  theyj^  of  one  fign  or  1719':  which  is  the  t\^'Oi\  jydpinda  or  the 
"  fixteenth  cotijydpinda.  The  fquare  of  the  trijyd  multiply  by  three,  and  divide 
"  the  produft  by  four,  the  fquare  root  of  the  quotient  is  the  jyd  of  two  figns  or 
"  2977'.  The  fquare  root  of  half  the  fquare  of  the  trijyd  is  the  jyd  of  one  fign 
"  and  an  half  (45°)  or  2431';  which  dedudted  from  the  trijyd  leaves  the  utcra- 

«   'Try^a,  the  Radius.  ^   Bhujajyii,  the  Sine  complement. 

♦  A  diagram  might  here  be  added  fur  illuHration,  but  it  muft  be  unneccliary  to  any  one  who  has  the  fmalleft  know- 
kdge  of  geometry. 

*'  majyd 
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"  mayja  1007'.  By  this  titcramajya  multiply  the  trijya\  the  fquare  root  of  half 
"  the  produd  is  the  jya  of  22°,  30',  or  13 15'.  The  fquare  of  this  dedud  from 
*'  the  fquare  of  the  trijya,  the  fquare  root  of  the  difference  is  the  jya  of  6'j°y  30', 
"  or  3177',  which  is  the  cdtijya  of  22°,  30',  equal  to  13 15'.  This  bhujajya  and 
*•  cotijya  deducted  feverally  from  the  trijya,  leaves  the  utcramajya  of  each,  2123', 
*'  and  261'. — &c." 

This  is  fufficient  to  ihow,  that  the  Hindus  have  the  right  conftrudion  of  the 
fines,  although  they  do  not  appear,  from  any  thing  I  can  learn,  ever  to  have  car- 
ried it  farther  than  to  twenty-four  divifions  of  the  quadrant,  as  in  the  following 
table.  Inftances  of  the  like  inaccuracy  will  occur  in  the  courfe  of  this  paper.  The 
table  of  fines  may  perhaps  be  more  clearly  reprefented  in  the  following  manner. 

"Right  Sines y  the  Radius  containing  3438  Minutes. 


An. 

Sine. 

Arc. 

Sine. 

Arc. 

Sine. 

ift  =    a2s'  =    3°,45' 

225' 

gth  =  2025' =z  3  3°,45' 

1910' 

17//^  =  3825'  =  630,45' 

3084' 

s.d  =    450  =    7  ,30 

449 

10th  =:  2250  =  37  ,30 

2093 

18th  r:  4050  =  67  ,30 

3»77 

3^  =    675  =  "  .15 

671 

lUh  =  2475  =  41   .'S 

2267 

igth  =  4275  =71  ,15 

3356 

^tb  =     900   =  15   , — 

890 

12th  zz  2700  =:  45  ,— 

2431 

20/*  =  4500  =  75  , — 

3321 

5/*  z=  IIS5   =  18  ,4J 

1 105 

lith  =^  2925  =48  ,4S 

^.l^.'i 

21/  =4725  =  7^  HS 

33Ti 

6lh  ZZ    1350    =  23    ,30 

131S 

14/*  =:   3150  =  52  ,30 

2728 

22«^  =  4950  rr  82  ,30 

3409 

Jth  =  157s  =  26  ,15 

1520 

iS'^  =  3275  =  5<5  ,15 

28^9 

23^  =  S'7S  =  86  ,15 

343' 

8lh  =   1800    =  30  , — 

J719 

16th  =:  3600  =:  60  , — 

2978 

2^th  —  5400  =:  90  , — 

3438 

Verfed  Sines. 


Arc. 

Sine. 

Arc. 

Sine. 

Arc. 

Sine. 

^Ji  =    225'  =    3^45' 

i 

<)th  —  2025'  =  33  ".45' 

579' 

iyth=  382S'=63",4S' 

1928' 

zJ  =    450  =     7  ,30 

29 

\Oth  =z   2250  r:  37  ,30 

710 

18/'!'  =:  4050  z:  67  ,30 

2125 

3./  =     67s  =  11   ,15 

66 

litb  =   2475  =  41   ,15 

^.^3 

igtb  =  4275  =  71  ,15 

2233 

4/A  =    900  =15  , — 

"7 

I2th  =   2700  =  45  , — 

1007 

20/4"  =    4500  =1   7  j    , 

2548 

5/6  =  1125   =  18  ,45 

182 

I3lh  =   292.5  =  48  ,45 

1171 

2  1/  =  47*5  =  7-^  '45 

2767 

6tb  =  1350   =  22  ,30 

a6t 

14/.6  —   3150  ==  52  ,30 

134s 

22^  =  4930  —  82  ,30 

2989 

ph  =  1575   =26  ,15 

354 

15/^=    3275  =  56  .15 

1,28 

23^^  =  5'75  =  86  ,15 

3213 

Hth  =   1800    =  30   , — 

466 

16th  =    3600  =:  60  , — 

1719 

24/A  =:   5400  =  90  , — 

3438 

For  the  fines  of  the  intermediate  arcs,  take  a  mean  proportion  of  the  tabular  dif- 
ference, as  for  the  fine  of  14*^,  which  is  between  the  third  and  fourth  tabular  arcs, 
or  165  minutes  exceeding  the  third;  therefore  225'  being  the  difference  of  thofc 

arcs  , 
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arcs,  and  219  the  difference  of  their  fines,  '-^^^=  160',  ^6',  or  a  mean  propor- 
tional number,  to  be  added  to  the  fine  of  the  third  tabular  arc,  for  the  fine  re- 
quired of  14''  or  831'  T,6\  In  the  fexagefimal  arithmetick,  which  appears  to  be 
univerfally  ufed  in  the  Hindu  aftronomy,  when  the  fradion  exceeds  half  unity,  it 
is   ufually  taken   as   a  whole  number;    thus,   831',    t,s",    3s"',  would   be  written 

831'*  36'- 

To  account  for  the  apparent  unequal  motion  of  the  planets,  which  they  fuppofe 
to  move  in  their  refpedlive  orbits  through  equal  diftances  in  equal  times,  the  Hin- 
ffiis  have  recourfe  to  excentrick  circles,  and  determine  the  excentricity  of  the  orbits 
of  the  fun  and  moon  with  refped  to  that  circle,  in  which  they  place  the  earth  as 
the  centre  of  the  univerfe,  to  be  equal  to  the  fines  of  their  greateft  anomaliftick 
equations,  and  accordingly  that  the  delineation  of  the  path  of  either  may  be  made 
in  the  following  manner  : 

Defcribe  a  circle,  which  divide  as  the  ecliptick  into  figns,  degrees,  and  minutes ; 
note  the  place  of  the  Matidochcha,  or  higher  apfis,  which  fuppofe  in  « .  Draw  a 
diameter  to  that  point,  and  fet  off,  from  the  centre  ®  towards  the  place  of  the 
apogee,  the  excentricity  equal  to  the  fine  of  the  greateft  equation,  which  of  the  fun 
is  130'  32'.  Here  the  excentricity  is  reprefented  much  greater,  that  the  figure 
may  be  better  underftood.  Round  the  point  E,  as  the  centre,  defcribe  the  excen- 
trick circle  FGHI,  which  is  the  fun's  orbit,  and  in  the  point  H,  where  it  is  cut  by 
the  line  ®  «  prolonged,  is  the  place  of  the  Mandochcha,  or  higher  apfis,  and  in  the 
oppofite  point  F  is  the  lower.  From  the  place  of  the  apogee  H,  fet  off  its  longitude 
in  reverfe,  or  contrary  to  the  order  of  the  figns,  for  the  beginning  of  Aries^  and 
divide  this  circle,  as  the  former,  into  figns  and  degrees.  Note  the  fun's  mean  lon- 
gitude in  each  circle,  as  fuppofe  in  Gemini,  and  from  both  points  draw  right  lines 
to  the  earth  at  ®  :  according  to  the  Hindu  fyftem,  which  appears  to  be  the  fame 
as  the  Ptokmaick^  the  angle  a®  C,  will  be  the  mean  anomaly,  the  angle  b  ®  C,  the 
true  anomaly,  and  the  angle  a  ®  b,  their  difference,  or  the  equation  of  the  mean  to 
the  true  place ;  to  be  fubtraded  in  the  firft  fix  figns  of  anomaly,  and  added  in  the 
laft  fix.  The  Europeans  in  the  old  aftronomy  found  the  angle  b  ®  C  hj  the  fol- 
lowing proportion,  and  which  fubtraded  from  a®  C  left  the  equation,  which,  as 
the  Hindus^  they  inferted  in  tables  calculated  for  the  feveral  degrees  of  the  qua- 
drant ; — as  the  co-fine  of  the  mean  anomaly  ®  e—Ed  added  to  the  excentricity  £®, 
is  to  the  fine  of  the  mean  anomaly  ae-bd;  fo  is  radius,  to  the  tangent  of  the  true 
anomaly :  or,  in  the  right-angled  trumgle  d®  b,  in  which  are  given  d  ®  and  bd^ 

if 
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if  li®  be  made  radius,  /^(^  will  be  the  tangent  of  the  angle  i^J,  required.  The 
Hindus  who  have  not  the  invention  of  ttingents,  take  a  different  method,  on  prin- 
ciples equally  true.  They  imagine  the  fmall  circle  or  epicycle,  cdef,  drawn  round 
the  planet's  mean  place  a  with  a  radius  equal  to  the  excentrfcity,  which  in  this 
cafe  of  the  fun,  is  130  30',  and  whofe  circumference  in  degrees,  or  equal  divilions 
of  the  deferent  A  BCD,  will  be  in  proportion  as  their  femi-diameters  ;  or,  as 
®  C=3438',  to  ABCD=:36o°,  fo  ^^=130'  32',  to  efgd^x-f  40',  which  is  called 
the  paridhi-anfa  or  paridbi  degrees.  In  the  fame  proportion  alfo  will  be  the  cor- 
refpondent  fines  he  and  ai^  and  their  co-fines  cb  and  Ik,  Avhich  are  therefore  known 
by  computation,  in  minutes,  or  equal  parts  of  the  radius  a  ®,  which  contains,  as 
before  mentioned  3438.  In  the  right-angled  triangle  h®c,  right-angled  at  h, 
there  are  given  the  fides  /6  ®  {^=ia^-\-cb,  becaufe  cb—ha),  and  he  \  to  find  the  hy- 
potenufe  <:©,  by  means  of  which  the  angle  a®m  may  be  determined;  for  its  fine 
is  /;/z,  and,  in  the  fimilar  triangles  he  ffi  and  Im  ®,  as  c  ?d  is  to  ;«®,  fo  is  he  to  //a, 
the  fine  of  the  angle  of  equation.  From  the  third  to  the  ninth  figns  of  anomaly, 
the  cofine  cb  muft  be  fubtraded  from  the  radius  3438'  for  the  fide  h  ©. 

It  is,  however,  only  in  computing  the  retrogradations  and  other  particulars  re- 
fpedting  the  planets  Mercury,  Venus,  Mars,  'Jupiter  and  Saturn,  where  circles 
greatly  excentrick  are  to  be  confidered,  that  the  Hindus  find  the  length  of  the  carna 
or  hypotenufe  c  ®;  in  other  cafes,  as  for  the  anomaliftick  equations  of  the  fun  and 
moon,  they  are  fatisfied  to  take  he  as  equal  to  the  fine  In,  their  difference,  as  the 
commentator  on  the  Siirya  S.ddbanta  obferves,  being  inconfiderable. 

Upon  this  hypothefis  are  the  Hindu  tables  of  anomaly  computed  with  the  aid  of 
an  adjuftment,  which,  as  far  as  I  know,  may  be  peculiar  to  themfelves.  Finding, 
that,  in  the  firft  degree  of  anomaly  both  from  the  higher  and  lower  apfis,  the  dif- 
ference between  the  mean  and  obferved  places  of  the  planets  was  greater  than  be- 
came thus  accounted  for,  they  enlarged  the  epicycle  in  the  apogee  and  perigee, 
proportionably  to  that  obferved  difference,  for  each  planet  refpedtively,  conceiving 
it  to  diminifh  in  inverfe  proportion  to  the  fine  of  the  mean  anomaly,  until  at  the 
diftance  of  three  figns,  or  half  way  between  thofe  points,  the  radius  of  the  epicycle 
fhould  be  equal  to  the  excentricity  or  fine  of  the  greateft  equation.  This  affumed 
difference  in  the  magnitude  of  the  epicycle,  they  called  the  difference  of  the  parid- 
hianja,  between  lijhama  and  Jama,  the  literal  meaning  of  which  is  odd  and  even. 
From  the  firft  to  the  third  fign  of  anomaly,  or  rather  in  the  third,  a  planet  is  ia 
-jijl^ama  ;  from  the  third  to  the  fixth,  or  in  the  perigee,  in  Jama ;  in  the  ninth  fign, 

in 
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in  vijhama ;  and  in  the  twelfth,  or  the  apogee,  in  fama.     The  paridhi  degrees,  or 
circumference  of  the  epicycle,  in  fama  are,  of  the  fun  14°  in  vijloama  13*^  40' ;  of 
the  moon  mfama  32^^,  in  vijlmma^  31"  40';  the  difference  afligned  to  each  between 
fatna  and  vijhama,  20'. 

To  illuftrate  thefe  matters  by  examples,  let  it  be  required  to  find  the  equation  of 
the  fun's  mean,  to  his  true  place  in  the  firft  degree  of  anomaly.  The  fine  of  i^ 
is  confidered  as  equal  to  its  arc,  or  60. — The  circumference  of  the  epicycle  \nfamay 
or  the  apogee,  is  14°,  but  diminifhing  in  this  cafe  towards  vijhama,  in  inverfe  pro- 
portion to  the  fine  of  anomaly. — Therefore,  as  radius  3438  is  to  the  difference  be- 
tween yZ^w^  and  vifmrna  20',  fo  is  the  fine  of  anomaly  60'  to  the  diminution  of  the 
epicycle  in  the  point  of  anomaly  propofed,  20"  {—  "^"tg")  which  fubtradled  from 
14''  leaves  12°  59'  40".  Then,  as  the  circumference  of  the  great  circle  360°  is  to 
the  circumference  of  the  epicycle  13°  59'  40";  fo  is  the  fine  of  anomaly  60'  to  its 
correfpondent  fine  in  the  epicycle  hc^  which,  as  was  obferved,  is  confidered  as 
equal  to  /;/;,  or  true  fine  of  the  angle  of  equation  2'  19"  56"  (— -^^f^l^-^),  which, 
in  the  Hindu  canon  of  fines,  is  the  fame  as  its  arc,  and  is  therefore  the  equation  of 
the  mean  to  the  true  place  in  i  °  of  anomaly,  to  be  added  in  the  firfl  fix  figns  and 
fubtraded  in  the  laft  fix. 

For  the  equation  of  the  mean  to  the  true  place  in  5°  14'  of  anomaly.  The  fine 
of  5°  14'  is  313'  36"  8'"  and  "''''" '"^7',7''''' '" '°"=  i'  49",  to  be  deduced  from  the 
pan'd&i  degrees  in/ama.—i^''  1'  49"=i3''  58'  11",  and  3-3' 36"  8-+ n^  ^s^  m"=4379' 5g"37/ 
=  14'  9"  59"  the  fine  of  the  angle  of  equation,  which  is  equal  to  its  arc. 

For  the  fame  in  I4'  of  anomaly.  The  fine  of  14^  is  831'  36" — —^—-'=4'  50*, 
and,  ^^—^^^^^-^=32'  9"  the  fine  of  the  angle  of  equation. 

For  the  fame  in  two  figns  of  anomaly.  The  fine  of  60°  is  2978  -~^=i  /  19", 
and  lllzlZl^^lI2Z!'=z 1 13'  25"  20'",  the  fine  of  the  equation,  equal  to  its  arc. 

For  the  equation  of  the  mean  to  the  true  place  of  the  moon  in  i  °  of  anomaly. 
The  paridhi  degrees  of  the  moon  in  fama  are  32^,  in  vijhama  31''  40',  the  differ- 
ence 20'.  The  fine  of  1°  is  60'  and  -^~-—2i'\  to  be  deducted  from  the  paridhi 
degrees  va.  fama^  32^ — 21  "  =  31°  59' 39'.  —  ^^'^^^l  "*"  °  —  S'  ^o',  the  equation  re- 
quired. 

For 


OF  THE  HINDUS.  283 

For  the  fame  in  ten  degrees  of  anomaly.  The  fine  of  lo^  is  597'  ^^=3'  28', 
and  ^^-^-^3^^^  =52'  58",  the  equation  required. 

For  the  fame  in  three  figns  of  anomaly.  The  fine  of  90*^  is  the  radius  or  3438', 
and  HI_^—  20',  ^^  ~ll^''^^  ~  302'  25",  the  fine  of  the  greateft  angle  of  equation, 
equal  to  the  radius  of  the  epicycle  in  this  point  of  anomaly,  the  arc  correfponding 
with  which  is  302'  45",  the  equation  required. 

For  the  equation  of  the  mean  to  the  true  motion  in  thefe  feveral  points  of  anomaly, 
fay,  as  radius  3438,  is  to  the  mean  motion,  fo  is  the  co-fine  c  b  oi  the  anomaliftick 
angle  gac  \n  the  epicycle,  to  the  difference  between  the  mean  and  apparent  mo- 
tion, or  the  equation  required,  to  be  fubtra£led  from  the  mean  motion  in  the 
firft  three  figns  of  anomaly ;  added,  in  the  next  fix ;  and  fubtradted  in  the  laft 
three. 

Example,  for  the  fun,  in  5^  14'  of  anomaly.  The  co-fine  of  5"  14'  in  the 
Hindu  cSiXion  is  3422'  17"  52".  The  paridhi  circle  in  this  point  found  before  is 
13"  58'  II";  and  '^^^-  ^^'^'^'^  ^^'  ""=  132'  48",  the  co-fine  c  b  '\xs.  the  epicycle  i 
then,  as  radius  3438'  is  to  the  fun's  mean  motion  59'  8"  per  day,  or  59"  8"  ^tx danda\ 
fo  is  the  co-fine  cb—  132'  48",  to  the  equation  required,  2'  17"  per  day,  or  2"  17" 
per  danda.  The  motion  of  the  fun's  apfis  is  fo  flow  as  to  be  neglecfied  in  thefe 
calculations  ;  but  that  of  the  moon  is  confidered,  in  order  to  know  her  mean  mo- 
tion from  her  apogee,  which  is  783'  54". 

In  this  manner  may  be  determined  the  equation  of  the  mean  to  the  true  ano- 
maly and  motion  for  each  degree  of  the  quadrant,  and  which  will  be  found  to 
agree  with  the  tables  of  Macaranda,  The  following  tables  are  tranflated  from  that 
book : 
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Having  the  true  longitude  of  the  fun  and  moon,  and  the  place  of  the  node,  de- 
termined by  the  methods  explained,  it  is  eafy  to  judge,  from  the  pofition  of  the 
latter,  whether  at  the  next  conjunction  or  oppofition  there  will  be  a  folar,  or  a 
lunar,  eclipfe ;  in  which  cafe  the  ttfhi,  or  date  of  the  moon's  fynodical  month, 
muft  be  computed,  from  thence  to  determine  the  time  counted  from  midnight  of 
her  full  or  change.  Her  diftance  in  longitude  from  the  fun,  divided  by  720',  the 
minutes  contained  in  a  tit' hi,  or  the  thirtieth  part  of  360°,  the  quotient  (hows  the 
tit' hi  fhe  has  pafled,  and  the  fraction,  if  any,  the  part  performed  of  the  next, 
which,  if  it  be  the  fifteenth,  the  difference  between  that  fradion  and  720'  is  the 
diftance  fhe  has  to  go  to  her  oppofition,  which  will  be  in  time  proportioned  to  her 
adiual  motion,  and  that  time  being  determined,  her  longitude,  the  longitude  of  the 
fun,  and  place  of  the  node  may  be  known  for  the  inftant  of  full  moon,  or  middle 
of  the  lunar  eclipfe.  The  Hindu  method  of  computing  thefe  particulars  is  fo  ob- 
vious in  the  accompanying  inftance,  as  to  require  no  further  defcription  here,  and 
the  fame  may  be  faid  with  refpedt  to  the  declination  of  the  fun,  and  the  latitude  of 
the  moon. 

It  is  evident  from  what  has  been  explained,  that  the  Pandits,  learned  in  the  Jy- 
otiJJ}  Sajira,  have  truer  notions  of  the  form  of  the  earth  and  the  economy  of  the 
univerfe  than  are  afcribed  to  the  Hindus  in  general ;  and  that  they  muft  rejedl  the 
ridiculous  belief  of  the  common  Brahmens,  that  eclipfes  are  occafioned  by  the  in- 
tervention of  the  monfter  Rahu,  with  many  other  particulars  equally  unfcientifick 
and  abfurd.  But,  as  this  belief  is  founded  on  explicit  and  pofitive  declarations 
contained  in  the  Vedas  and  Purdnas,  the  divine  authority  of  which  writings  no  de- 
vout Hindu  can  difpute,  the  aftronomers  have  fome  of  them  cautioufly  explained 
fuch  paflages  in  thofe  writings  as  difagree  with  the  principles  of  their  own  fcience, 
and,  where  reconciliation  was  impoflible,  have  apologized,  as  well  as  they  could, 
for  propofitions  neceffarily  eftablifhed  in  the  practice  of  it,  by  obferving,  that  cer- 
tain things,  as  ftated  in  other  Sdjiras,  "  might  have  been  fo  formerly  and  may  be 
*'  fo  ftill ;  but  for  aftronomical  purpofes,  aftronomlcal  rules  muft  be  followed." 
Others  have  with  a  bolder  fpirit  attacked  and  refuted  unphilofophical  opinions : 
Bha'scara  argues,  that  it  is  more  reafonable  to  fuppofe  the  earth  to  be  felf  ba- 
lanced in  infinite  fpace,  than  that  it  fhould  be  fupported  by  a  feries  of  animals,  with 
nothing  affignable  for  the  laft  of  them  to  reft  upon  ;  and  Nerasinha,  in  his  com- 
mentary, fhows  that  by  Rdhu  and  Cetu,  the  head  and  tail  of  the  monfter,  in  the 
fenfe  they  generally  bear,  could  only  be  meant  the  pofition  of  the  moon's  nodes 
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and  the  quantity  of  her  latitude,  on  which  ecllpfes  do  certainly  depend ;  but  he 
does  not  therefore  deny  the  reality  of  Rdhu  and  Cetu ;  on  the  contrary,  he  fays, 
that  their  a£lual  exiftence  and  prefence  in  eclipfes  ought  to  be  believed,  and  may 
be  maintained,  as  an  article  of  faith,  without  any  prejudice  to  aftronomy.  The 
following  Sldca,  to  which  a  literal  tranflation  is  annexed,  was  evidently  written  by 
a  JydtiJJjy  and  is  well  known  to  the  Pandits  in  general : 

Vif  haldnyanyasajlrant^  vivddaftejhu  cevalam  r 

Sc'f  halam  jyotijham  sdjlrajii,  chandrdrcaii  yatra  sacjhinau. 

Fruitlefs  are  a//  other  Sd/lras;  in  them  is  contention  only:  Fruitful  is  the  yyaii/B. 
Sdjira,  where  the  fun  and  moon  «;v  two  witnefles. 

The  argument  of  Vara'ha  acha'rya  concerning  the  monfter  Rahu  might 
here  be  annexed,  but,  as  this  paper  will  without  it  be  fufficlently  prolix,  I  ihall  next 
proceed  to  Ihow,  how  the  aftronomlcal  Pandits  determine  the  moon's  diftance  and' 
diameter,  and  other  requifites  for  the  predidlion  of  a  lunar  ecllpfe. 

The  earth  they  confider  as  fpherlcal,  and  imagine  its  diameter  divided  Into  1600 
equal  parts,  or  Tojanas.  An  ancient  method  of  finding  a  circle's  circumference  was 
to  multiply  the  diameter  by  three;  but  this  being  not  quite  enough,  the  Munis  di- 
redted  that  it  fhould  be  multiplied  by  the  fquare  root  of  ten.  This  gives  for  the 
equatorial  circumference  of  the  earth  in  round  numbers  5059  Tojanas,  as  it  is  de- 
termined In  the  Surya  Siddbdnta.  In  the  table  of  fines,  however,  found  In  the 
fame  book,  the  radius  being  made  to  confifl:  of  3438  equal  parts  or  minutes,  of 
which  equal  parts  the  quadrant  contains  5400,  implies  the  knowledge  of  a  much 
more  accurate  ratio  of  the  diameter  to  the  circumference ;  for  by  the  firfl:  it  is  as 
I.  to  3.1627,  &c.  by  the  laft,  as  i.  to  3. 141 36  ;  and  It  Is  determined  by  the  moft 
approved  labours  of  the  Europeans,  as  i.  to  3.14159,  &c.  In  the  Purdnas  the 
circumference  of  the  eojth  Is  declared  to  be  500,000,000  Tojans ;  and,  to  account 
for  this  amazing  difference  the  commentator  before  quoted  thought,  "  the  Yojan 
**  ftated  In  the  Surya  Siddhdnta  contained  each  100,000  of  thole  meant  In  the  Pu- 
"  rdnas ;  or  perhaps,  as  fome  fuppofe,  the  earth  was  really  of  that  fize  In  fome 
"  former  C.ilpa ;  moreover,  others  fay,  that  from  the  equator  fouthward  the  earth 
**  increafes  in  bulk :  however,  for  aftronomlcal  purpofes,  the  dimenfions  given  by 
"  Su'rya  muft  be  alfumed."  The  equatorial  circumference  being  afTigned,  the 
circumference  of  a  circle  of  longitude  in  any  latitude  is  determined.     As  radius 
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343 S  is  to  the  Lambajya  or  fine  of  the  polar  diftance,  equal  to  the  complement  of 
the  latitude  to  ninety  degrees,  fo  is  the  equatorial  dimenfion  5059,  to  the  dimen- 
fion  in  Tojans  required. 

Of  a  variety  of  methods  for  finding  the  latitude  of  a  place,  one  is  by  an  obferva- 
tion  of  the  palabha^  or  fiaadow  projected  from  a  perpendicular  Gnomon  when  the 
fun  is  in  the  equator.     The  Sancu  or  Gnomon  is  twelve  angulas  or  digits  in  length, 

A      V 

divided   each   into  fixty  v'tngidas^  and   the  fliadow  obferved  at  Benares  is  5   45. 

A        V 

Then,  by  the  proportion  of  a  right-angled  triangle  Vi2.'+5,4s.  =  13  18  acpa-carna 
(hypothenufe)  or  diitance  from  the  top  of  the  Gnomon  to  the  extremity  of  the  fhadow; 
which  take  as  radius,  and  the  projected  fhadow  will  be  the  fine  of  the  zenith  dif- 

A  V 

tance,  in  this  cafe  equal  to  th£  latitude  of  the  place  ^'^a"'"v'^^~  ^4^7''  the  arc  corre- 

13  18 
fponding  with  which,  in  the  canon  of  fines,  is  25°  26',  the  latitude  oiBenares. 
The   fine   complement  of  the   latitude  is  3 1  o  i''  5  7",  and  again  by  trigonometry 

Y 

3'°''  57  +5059 _£__  ^^5j-^  ^  Yogans  the  circumference  of  a  circle  of  longitude  in  the  la- 
titude of  Benares. 

The  longitude  is  direded  to  be  found  by  otfervatlon  of  lunar  ecllpfes  calculated 
for  the  firft  meridian,  which  the  Surya  Siddhdnta  defcribes  as  paffing  over  Lancdy 
Robitaca,  Avanti,  and  Sannihita-faras.  Avanti  is  faid  by  the  commentator  to  be 
*'  now  called  UJjayim,^'  or  Ougein^  a  place  well  known  to  the  Englijlj  In  the  Mah- 
ratta  dominions.  The  diftance  of  Benares  from  this  meridian  is  faid  to  be  fixty- 
four  Tojan  eaftward,  and  as  4565  Tojan,  a  circle  of  longitude  at  Benares,  is  to  fixty 

D^Ja  Pu/a 

dandas  the  natural  day,  fo  is  fixty-four  Tojan,  to  o  50,  the  difference  of  longitude 
in  time,  which  marks  the  time  after  midnight,  when,  ftridtly  fpeaking,  the  aftro- 
nomical  day  begins  at  Benares  *.  A  total  lunar  eclipfe  was  obferved  to  happen  at 
Benares  fifty-one  palas  later  than  a  calculation  gave  It  for  Lanca,  and  '-^ll  ^'^=  fixty- 
four  Tojana,  the  difference  of  longitude  on  the  earth's  fuface. 

According  to  Rennel's  Map,  in  which  may  be  found  Ougein,  and  agreeably  to 
the  longitude  affigned  to  Benares,  the  equinodlal  point  Lancd  falls  In  the  eaftern 

*  "  This  (lay  (aftronomkal  day)  is  accounted  to  begin  at  midnight  under  the  rec'ha  (meridian)  of  Land;  and  at 
-"  all  places  eaft  or  weft  of  that  meridian,  as  much  fooner  or  later  as  is  their  defdntera  (longitude)  reduced  to  time, 
"  according  to  the  Siirya  Siddhdnta,  Brahma  Siddhdnta,  Vafijhtba  Siddhdnta,  Soma  Siddhdnta,  Pardfcra  Siddhinta, 
"  and  Aryabhatta.  According  to  Brahmagupta  and  others,  it  begins  at  lunrile ;  according  to  the  Romaca  and  others 
"  it  begins  at  noon,  and  according  to  the  Arjha  Siddhdnta  at  I'unlet."     (Tica  on  the  Surya  Siddhdnta.) 

ocean 
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ocean  fouthward  from  Ceyloji  and  the  Maldiva  iflands.  Lanca  is  fabuloufly  repre- 
fented  as  one  of  four  cities  built  by  De'vatds  at  equal  diftances  from  each  other, 
and  alio  from  Siimeru  and  Bddawdnal,  the  north  and  fouth  poles,  whofe  walls  are 
of  gold,  &c.  and  with  refped  to  Meya's  performing  his  famous  devotions,  in  re- 
ward of  which  he  received  the  aftronomical  revelations  from  the  fun  recorded  in 
the  Siirya  Siddbdnta,  the  commentator  obferves  :  "  he  performed  thofe  devotions 
"  in  Sdlmula  a  country  a  little  to  the  eaftward  of  Lanca:  the  dimenfions  of  Lancd 
"  are  equal  to  one  twelfth  part  of  the  equatorial  circumference  of  the  earth,"  &c. 
Hence  perhaps  on  inquiry  may  be  found  whether  by  Sdlmala  is  not  meant  Ceylon. 
In  the  hiftory  of  the  war  of  Rama  with  Raw  an  the  tyrant  of  Lancd^  the  latter 
is  faid  to  have  married  the  daughter  of  an  Afura  named  Meya  :  but  thefe  difqui- 
fitions  are  foreign  to  my  purpofe. 

For  the  dimenfions  of  the  moon's  cacjhd  (orbit)  the  rule  in  the  Sanfcrit  text  is 
more  particular,  than  is  necefTary  to  be  explained  to  any  perfon,  who  has  informed 
himfelf  of  the  methods  ufed  by  European  aftronomers  to  determine  the  moon's  ho- 
rizontal parallax.  In  general  terms,  it  is,  to  obferve  the  moon's  altitude,  and 
thence  with  other  requifites  to  compute  the  time  of  her  afcenfion  from  the  fenfible 
cjhitija,  or  horizon,  and  her  diftance  from  the  fun  when  upon  the  rational  horizon, 
by  which  to  find  the  time  of  her  paflage  from  the  one  point  to  the  other ;  or,  in 
other  words,  '  to  find  the  difference  in  time  between  the  meridian,  to  which  the 
*  eye  referred  her  at  rifing,  and  the  meridian  fhe  was  actually  upon ;'  in  which 
difference  of  time  fhe  will  have  pafTed  through  a  fpace  equal  to  the  earth's  femidia- 
meter  or  800  Tojan :  and  by  proportion,  as  that  time  is  to  her  periodical  month, 
fo  is  800  Tdjan  to  the  circumference  of  her  cacpd  324000  Tojan.  The  errors  arif- 
ing  from  refraction,  and  their  taking  the  moon's  motion  as  along  the  fine  inflead 
of  its  arc,  may  here  be  remarked ;  but  it  does  not  feem  that  they  had  any  idea  of 
the  firft  *,  and  the  latter  they  perhaps  thought  too  inconfiderable  to  be  noticed. 
Hence  it  appears,  that  they  made  the  horizontal  parallax  s^2>  20  ;  and  her  diflance 
from  the  earth's  centre  51570  Tojan;  for  —77^  =  53'  20';  and  as  90°  or  5400' 
is  to  the  radius  3438'  fo  is  one  fourth  of  her  orbit  81000  Tojan,  to  51570,  and 
— 5059 —  =  220184,  the  fame  diftance  in  geographical  miles.  European  aftronomers 
compute  the  mean  diftance  of  the  moon  about  240000,  which  is  fomething  above  a 

*  But  they  are  not  wholly  ignorant  of  optlcks  :  they  know  the  angles  of  incidence  and  reflexion  to  be  equal,  and 
tcmputc  the  place  of  a  liar  or  planet,  as  it  would  be  feen  relie(fted  fron«  water  or  a  mirror. 

fifteenth 
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fifteenth  part  more  than  the  Hindus  found  it  fo  long  ago  as  the  time  of  Meya,  the 
author  of  the  Siirya  SidJ/'juiita. 

By  the  Hindu  fyftem  the  pl.inets  are  fuppofed  to  move  in  their  refpedive  orbits 
at  the  fame  rate ;  the  dimenfions  therefore  of  the  moon's  orbit  being  known,  thofe 
of  the  other  planets  are  determined,  according  to  their  periodical  revolutions,  by 
proportion.  As  the  fun's  revolutions  in  a  Maha  Tur  4320000  are  to  the  moon's 
revolutions  in  the  fame  cycle  SlS'i'h'i^^  ^'^  ^s  her  orbit  -^24000  Tojan  to  the  fun's 
orbit  433  T  5C0  Tojan  ;  and  in  the  fame  manner  for  the  cacjh  Is  or  orbits  of  the  other 
planets.  All'  true  diftance  and  magnitude  derivable  from  parallax  is  here  out  of  the 
queftion ;  but  the  Hmdu  hypothefis  will  be  found  to  anfwer  their  purpofe  in  deter- 
mining the  duration  of  eclipfes,  &c. 

For  the  diameters  of  the  fun  and  moon  it  is  directed,  to  obfen^e  the  time  between 
the  appearance  of  the  limb  upon  the  horizen,  and  the  inftant  of  the  whole  difc 
being  rifen,  when  their  apparent  motion  is  at  a  mean  rate,  or  when  in  three  figns 
of  anomaly;  then,  by  proportion,  as  that  time  is  to  a  natural  day,  fo  are  their  or- 
bits to  their  diameters  refpedlively,  which  of  the  fun  is  6500  Tojan ;  of  the  moon, 
480  Tojan.  Thefe  dimenfions  are  incrcafed  or  diminifhed,  as  they  approach  the  low- 
er or  higher  apfis,  in  proportion  as  their  apparent  motion  exceeds  or  falls  fhort  of 
the  mean,  for  the  purpofe  of  computing  the  diameter  of  the  earth's  fliadow  at  the 
moon,  on  principles  which  may  perhaps  be  made  more  intelligible  by  a  figure. 

Let  the  earth's  diameter  be  Im-gL—cd',  the  diftance  of  the  moon  from  the  earth 
AB,  and  her  diameter,  CD.  By  this  fyftem,  which  fuppofes  all  the  planets  mov- 
ing at  the  fame  rate,  the  dimenfions  of  the  fun's  orbit  v/ill  exceed  the  moon's,  in 
proportion  as  his  period  in  time  exceeds  her's ;  let  his  diftance  be  AE,  and  EFG 
part  of  his  orbit.  According  to  the  foregoing  computation  alfo,  the  fun's  apparent 
diameter y/,  at  this  diftance  from  the  earth,  is  6500  Tojai/,  or  rather,  the  angle  his 
diameter  fubtends,  when  viewed  in  three  figns  of  anomaly,  would  be  6500  parts 
of  the  circumference  of  a  circle  confifting  of  4331500,  and  defcribed  round  the 
earth  as  a  centre  with  a  radius  equal  to  his  mean  diftance,  which  is  properly  all 
that  is  meant  by  the  vijhcami?ha,  and  v^'hich,  therefore,  is  increafed  or  diminifhed 
according  to  his  equated  motion.  This  in  three  figns  of  anomaly  is  equivalent  to 
32'  24";  for,  as  4331500  to  360*^,  fo  6500  to  32  24".  The  Europeans  determine 
the  fame  to  be  32'  22'.  In  the  fame  manner,  the  fun's  "cijhcambha  in  the  mean 
cacfia  of  the  moon,  or  the  portion  of  her  orbit  in  1  qjans^  included  in  this  angle,  is 
found,  as  4331500,  is  to  324000,  fo  is  6500  to  486  Tojan  or  n,  0,  of  ufe  in  folar 

eclipfes ; 


290  ON  THE  ASTRONOMICAL  COMPUTATIONS 

ecllpfes ;  but  this  I  am  endeavouring  to  explain  is  a  lunar  one.  It  is  evident,  that 
the  diameter  of  the  earth's  fhadow  at  the  moon  Mall  be  c,  d, — c,  ^,+i>,  d,  or  ab  when 
lier  diftance  li  Ae;  and  that  c  a  and  b  d  will  be  found  by  the  following  propor- 
tion as  Ak,  is  to  /'/ — gh—fg-\-ht,  fo  is  ^^  to  c a+b d.  But  it  has  been  obferved, 
that  A  k  and  fi  are  proportioned  by  the  Hinaus  according  to  the  moon's  diftance 
Ae^  the  apparent  motion  of  the  fun  and  moon  and  the  angles  fubtended  by  their 
diameters.  The  Hindu  rule  therefore,  ftates :  as  the  fun's  vijl^cambha  or  diameter 
is  to  the  moon's,  fo  is  the  difference  of  the  diameters  of  the  fun  and  earth  in  Tdjan^s, 
to  a  fourth  number,  equal  to  c  a-\-b  d  to  be  fubtraded  from  the  fucha^  or  Im-cd  to 
find  ab ;  alfo,  that  the  number  of  Tojans^  thus  determined  as  the  diameters  of  the 
moon  and  fliadow,  may  be  reduced  to  minutes  of  a  great  circle  by  a  divifor  of 
fifteen.  For,  as  the  minutes  contained  in  36o°  =  2i6oo,  are  to  the  moon's  orbit  in 
Tojan  J24000,  fo  is  one  minute  to  fifteen  Tojan. 

The  diameter  of  the  moon's  difc,  of  the  earth's  fhadow,  and  the  place  of  the 
node  being  found,  for  the  inftant  of  oppofition  or  full  moon,  the  remaining  part  of 
the  operation  differs  in  no  refped:,  that  I  know  of,  from  the  method  of  European 
aftronomers  to  compute  a  lunar  eclipfe.  The  tranflation  of  the  formula  for  this 
purpofe  in  the  Siirya  Siddhdnta  is  as  follows.  "  The  earth's  fhadow  is  always  fix 
*'  figns  diflant  from  Surya^  and  Chandra  is  eclipfed,  whenever  at  the  purnima  the 
*'  pata  is  found  there ;  as  is  alfo  Surya,  whenever  at  the  end  of  the  avidtcijya  the 
*'  pdtfi  is  found  in  the  place  of  Surya  -  or,  in  either  cafe,  when  the  pat  a  is  nearly  fo 
*'  fituated.  At  the  end  of  the  amdvdjyd  tit' hi  the  figns,  degrees,  and  minutes  of 
"  Surya  and  Chandra  are  equal,  and  at  the  end  of  the  purtiima  tit' hi  the  difference 
*'  is  exadly  fix  figns ;  take  therefore  the  time  unexpired  of  either  of  thofe  tit' hts^ 
*'  and  the  motion  for  that  time  add  to  the  madh\  ama,  and  the  degrees  and  mi- 
"  nutes  of  'Surya  and  Chandra  will  be  equal.  For  the  fame  inftants  of  time  com- 
"  pute  the  place  of  the  pdta  in  its  retrograde  motion,  and  if  it  fhould  be  in  conjunc- 
"  tion  with  Surya  and  Chandra,  then,  as  from  the  intervention  of  a  cloud,  there 
"  will  be  an  obfcurity  of  Siirya  or  of  Chandra.  Chandra  from  the  weft  approaches 
*'  the  earth's  fhadow,  which  on  entering,  he  is  obfcured.  For  the  inftant  of  the 
"  purmma,  from  the  half  fum  of  the  chandramdna  and  the  tanioUptamdna  fubtradl 
•'  the  vtcJI.H'pa,  the  remainder  is  the  ch\hanna.  If  the  cJochanna  is  greater  *  than 
"  the  grahyamdna,  the  eclipfe  will  be  total,  and  if  lefs,  the  eclipfe  will  be  propor- 

*  Or,  when  the  ch'channa  and  grahyamdna  are  equal,  the  eclipfe  is  total. 

"  tionally 
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"  tlonally  lefs.  The  grahya  and  grdhaca  dedudt  and  alfo  add,  fquare  the  difference 
"  and  the  fum  feverally ;  fubtradt  the  fquare  of  the  vicjh  pa  from  each  of  thofe 
"  fquares,  and  the  fquare  root  of  each  remainder  multiply  by  fixty ;  divide  each 
"  produdt  by  the  difference  of  the  gati  of  Surya  and  Chandra ;  the  firfl  quotient 
*'  will  be  half  the  duration  of  the  eclipfe  in  dandas  and  palas;  and  the  fecond  quo- 
"  tient  will  be  half  the  vimardardha  duration  in  dandas  and  palas^''  &c.  The 
ch'channa^  or  portion  of  the  difc  eclipfed,  is  here  found  in  degrees  and  minutes  of  a 
great  circle  ;  it  may  alfo  be  eftimated  in  digits,  but  the  angulas  or  digits  of  the  Hin- 
dus are  of  vaiious  dimenfions  in  different  books. 

The  beginning,  middle,  and  end  of  the  eclipfe  may  now  be  fuppofed  found  for 
the  time  in  Hindu  hours,  when  it  will  happen  after  midnight  j  but,  for  the  corre- 
fponding  hour  of  the  civil  day,  which  begins  at  funrife,  it  is  further  necelTary  to 
compute  the  length  of  the  artificial  day  and  night ;  and,,  for  this  purpofe,  mufl  be 
known  the  ayandnja  or  diflance  of  the  vernal  equinox  from  the  firll  of  meJJ:ay  the 
fun's  right  afcenfion  and  declination,  which  feveral  requifites  fhall  be  mentioned  in 
their  order, 

Refpedting  the  preceflion  of  the  equinoxes  and  place  of  the  coIur«,  the  fol- 
lowing is  a  tranflation  of  all  I  can  find  on  the  fubjedt  in<he  Surya  Siddhdnta  and 
its  commentary. 

Text :  '*  The  ayanmfa  moves  eaflward  thirty  times  twenty  in  each  Maha  Tug; 
"  by  that  number  (600)  multiply  the  ahargana  (number  of  mean  folar  days  for 
"  which  the  calculation  is  made)  and  divide  the  product  by  ihcfdvan  days  in  a  Ticgy 
*'  and  of  the  quotient  take  the  bhuja^  which  multiply  by  three,  and  divide  the  pro- 
"  Gu£l  by  ten  ;  the  quotient  is  the  ayandnfa.  With  the  ayandnja  correct  the  graba, 
*'  crdnti,  the  c/jhdyd,  cbaradala^  and  other  requifites  to  find  the  puJJ:ti  and  the  two 
"  viJJmvas.  When  the  carna  is  lefs  than  \.h.Q.Jurya  ch'' hdyd,  the  prdcchacra  moves 
"  eaftward,  and  the  ayandnja  muft  be  added ;  and  when  more,  it  moves  weftward, 
"  and  the  ayandnfa  mui^  be  fubtra«£led. 

Commentary :  "  By  the  text,  the  ayana  bhagana  is  underftood  to  confift  of  600 
**  bhaganas  (periods)  in  a  Mahd  Tug;  but  fome  perfons  fay,  the  meaning  is  thirty 
"  bhaganas  only,  and  accordingly  that  there  are  t^oooo  bhaganas.  Alfo  that  Bha'- 
*'  SCAR  Acha'rya  obferves,  that,  agreeably  to  what  has  been  delivered  by  Surya, 
*'  there  are  30000  bhaganas  of  the  ayandnfa  in  a  Calpa.  This  is  erroneous  ;  for  it 
"  difagrces  with  the  Sdjiras-  of  the  Rifiis.  The  Sdcalya  Sanhita  ftates  that  the 
**  bhaganas  of  the  Crdnti pdta  in  a  Mahd  Tug  are  600  eaflward.     The  fame  is  ob- 

"  ferved 
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"  fervcd  in  the  VafijJit'ha  Siddbanta,  and  the  rule  for  determining  the  ayananfa  is  as 
"  follows :  the  expired  years  divide  by  600,  of  the  quotient  make  the  bhuja^  which 
"  multiply  by  three,  and  divide  the  produdt  by  ten.  The  meaning  of  Bha'scar 
"  AcHARYA  was  not,  that  Surya  gave  30000  as  the  bhaganas  of  the  ayaiidnfa'va. 
*'  a  Calpa,  the  name  he  ufed  being  Saura  not  Surya,  and  applied  to  fome  other  book. 
"  From  the  natdnja  is  known  the  crdntyanfa,  and  from  the  crdntijya  the  bhujajya, 
"  the  arc  of  which  is  the  bhujdnfa  of  Surya,  including  the  ayananfa:  this  for  the 
"  firft  three  months  ;  after  which,  for  the  next  three  months,  the  place  of  Sihya, 
"  found  by  this  mode  of  calculation,  muft  be  deduded  from  fix  figns.  For  the 
"  next  three  months  the  place  of  Surya  muft  be  added  to  fix  figns,  and  for  the 
"  laft  three  months  the  place  of  Surya  muft  be  deduded  from  twelve  figns.  Thus 
*'  from  the  fliadow  may  be  computed  the  true  place  of  Surya,  For  the  fame  in- 
"  ftant  of  time  compute  his  place  by  the  ahargana,  from  which  will  appear,  whe- 
"  ther  the  ayananfa  is  to  be  added  or  fubtrafted.  If  the  place  found  by  the  ahar- 
"  gana  be  lefs  than  the  place  found  by  the  fhadow,  the  ayandjifa  muft  be  added. 
*'  In  the  prefent  time  the  ayananfa  is  added.  According  to  the  author  of  the  Vara- 
'''■fanhitd,  it  was  faid  to  have  been  formerly  deduded  * ;  and  the  fouthern  ayana  of 
*'  Surya  to  have  been  in  the  firft  half  of  the  nacflmtra  Afeflm  f  ;  and  the  northern 
"  ayana  in  the  beginning  of  Dhanifjtd:  that  in  his  time  the  fouthern  aya?ia  was  in 
*'  the  beginning  of  Carcata,  or  Cancer ;  and  the  northern  in  the  beginning  of  Ma- 
*'  cara,  or  Capricorn. 

"  The  bhag.inas  of  the  ayananfa  in  a  Mahd  Tug  are  600,  the  faura  years  in  the 
"fame  period  4320000;  one  bhagana  of  the  ayandnfa  therefore  contains  7200 
"  years.  Of  a  bhagana  there  are  four  padas.  Firji  pdda :  when  there  was  no 
"  ayananfa',  but  the  ayandnfa  beginning  from  that  time  and  increafing,  it  was  add- 
"  ed.     It  continued  increafing    1800   years;    when,   it  became   at   its   utmoft   or 

*  "  It  was  faid  to  have  been  formerly  rina."  In  the  UinJu  fpecious  arithmetick,  or  algebra,  d/jar.a  fignlfies  affirm- 
ation or  addition,  and  rina  negation  or  fubtraftion  :  _  the  fign  of  the  latter  is  a  point  placed  over  the  figure  or  the 
quantity  noted  down;  thus,  4  added  to  7,  is  equal  to  3.  See  the  iija  ganita,  where  the  mode  of  compuMii.)n  is  ex- 
plained thus  :  when  a  man  has  four  pieces  of  money,  and  owes  feven  of  the  fame  value,  his  circumftances  reduced  to 
the  form  of  an  equation  or  his  books  balanced,  fhow  a  deficiency  of  three  pieces. 

f  This  defcribes  the  place  of  the  folftitial  colure ;  and  according  to  this  account  of  the  ayandnfa,  the  CMuino^ial 
colure  muft  thtnhave  palled  through  the  tenth  degree  of  the  -nacjhatra  Bharani  and  the  3"  20' of  Fijac'ha.  The 
circumftance,  as  it  is  mentioned  in  the  J^ara  SanLita,  is  curious  and  deferving  of  notice.  I  (lull  only  obfeive  here, 
that,  althougli  it  does  not  dilagree  with  the  prclent  fyl^eni  of  the  Hindus  in  regard  to  the  motion  of  the  equinodial 
pomts,  yet  the  commentator  on  the  Farajauhita  luppoles  that  it  mult  have  been  owing  to  Ibme  preternatural  caufe. 
Ihe  place  here  defcribed  of  the  colure  is  on  comparilbn  of  the  Hin.lu  and  European  Ipheres  about  j"  40'  ealtwird  of 
the  pofition,  which  it  is  fuppofed  by  Sir  I.  Newton  on  the  authority  of  Eudoaus  to  have  had  in  the  primitive  iphere 
at  the  time  oi  the  Argonautick  expedition. 

"  twenty- 
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"  twenty- fe veil  degrees.  Second  pada:  after  this  it  diminiflied ;  but,  the  amount 
"  was  ftlU  added,  until,  at  the  end  of  1800  years  more,  it  was  diminiflied  to  no- 
"  thing.  Third  pdda:  the  ayandnfa  for  the  next  i8oo  years  was  dedudled ;  and 
"  the  amount  deducted  at  the  end  of  that  term  was  twenty-feven  degrees.  Fourth 
^'-  pada:  the  amount  deduction  diminiflied;  and  at  the  end  of  the  next  term  of 
■"  1800  years,  there  was  nothing  either  added  or  fubtradted.  The  Miinis^  having 
*'  obferved  thefe  circumftances,  gave  rules  accordingly :  if  in  the  Javan  days  of  a 
"  Mcikd  Tug  there  are  600  bhaganas,  what  will  be  found  in  the  ahargana  propofed  ? 
*'  which  ftatement  will  produce  bhaganas^  figns,  &c.  rejeft  the  bhaganas^  and  take 
"  the  bhiija  of  the  remainder,  which  multiply  by  three  and  divide  by  ten,  becaufe 
"  there  are  four  pddas  in  the  bhagana ;  for  if  in  90*^,  there  is  a  certain  number 
"  found  as  the  bhuja,  when  the  bhuja  degrees  are  twenty-feven,  what  will  be  found? 
*'  and  the  numbers  twenty-feven  and  ninety  ufed  in  the  computation  being  in  the 
*'  ratio  of  three  to  ten,  the  latter  are  ufed  to  fave  trouble. 

"  There  is  another  method  of  computing  the  ayandnfa;  the  crdnii-pdtagati h 
"  taken  at  one  minute  per  year ;  and  according  to  this  rule  the  ayandnfa  increafes 
*'  to  twenty-four  degrees  ;  the  time  necelTary  for  which  as  one  pdda  is  1440  years. 
*'  This  is  the  gati  of  the  nacfhatras  of  the  crdnti  mandalq^. 

"  The  nacjhatra  Re'vati  nies^  where  the  ndri  mandala  and  the  cfbitija  interfedl  *, 
**  but  it  has  been  obferved  to  vary  twenty-feven  degrees  north  and  fouth.  The 
**  fame  variation  is  obferved  in  the  other  nncflmtras  :  it  is  therefore  rightly  faid,  that 
**  the  chacra  moves  eaftward.  The  chacra  means  all  the  nacfiatras.  The  planets 
"  are  always  found  in  the  nacjlmtras^  and  the  cranti-pdta-gati  is  owing  to  them,  not 
*'  to  the  planets ;  and  hence  it  is  obferved  in  the  text,  that  the  pdta  draws  chandra 
"  to  a  diftance  equal  to  the  crdnti  degrees." 

Here,  to  my  apprehenfion,  inftead  of  a  revolution  of  the  equinoxes  through  all 
the  figns  in  the  courfe  of  the  Platonick  year,  which  would  carry  the  firfl  of  Faifdc'/j 
through  all  the  feafons,  is  clearly  implied  a  liberation  of  thofe  points  from  the  thurd 
degree  of  Pifces  to  the  twenty-feventh  of  Aries^  and  from  the  third  of  Firgo  to  the 
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This  can  happen  only  when  there  is  no  ayandn/a.     The  ndfi  mandala  is  the  equator.     Th& yoga  ftar  of  Rcvati  i» 

,e  laa  of  Mtna  (Pilces),  or,  which  is  the  fame,  in  ^hcfirji  of  M^Jha  (Aries),  and  has  no  latitude  in  the  Hindu  tables. 

Hence  from  the  ayandnfa  and  time  of  the  beginning  of  the  Hindu  )'ear  may  be  known  their  Zodiacal  Stars.  R^-vati 
is  the  name  of  the  twenty-feventh  Lunar  maniion,  which  comprehends  the  lalt  13°  20'  of  Mina.  When  the  ayandnfa 
was  0,  as  at  the  creation,  the  beginning  of  the  Cali  I'n^,  &.c.  the  colure  pafled  through  the  yoga  liar  of  Rc'vati.  It 
18  plain,  that  in  this  paflage  RtW/»  applies  either  to  the  particular  ySga  liar  of  that  name  or  to  the  lafi,  or  twenty- 
feventh,  Lunar  manfion  in  which  it  is  lituatcd.  See  a  former  note.  Jn  each  nacjkatra,  or  planetary  manfion,  there  i.i 
me  ftar  called  the  yoga,  whofe  latitude,  longitude  and  right  afcenf.on  i\vt  Hindus  have  determined  and  inferted  in  their 
aftrouomical  tables, 

Q^  Q„  twenty- 
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twenty-feventh  of  Libra,  and  back  again,  in  7200  years;  but,  as  this  muft  feem  to 
European!  an  extraordinary  circumftance  to  be  flated  in  fo  ancient  a  treatife  as  the 
Siirya  Siddhanta,  and  beUeved  by  Hindu  aftronomers  ever  fince,  I  hope  the  above 
quotations  may  attracl  the  attention  of  thofe  who  are  quahfied  for  a  critical  ex- 
amination of  them,  and  be  compared  with  whatever  is  to  be  found  in  other  Sdjlras 
on  the  fame  fubjecl.  Whatever  may  be  the  refult  of  fuch  an  inveftigation,  there 
is  no  miftaking  the  rule  for  determining  the  ayandiifii,  which  was  at  the  begin- 
ning of  the  prefent  year  19"  21',  and  confequently  the  vernal  equinox  in  Pifces 
IQ^  39',  of  the  Hindu  fphere  ;  or,  in  other  words,  the  fun  entered  Mepa  or  Aries, 
and  the  Hindu  year  began  when  he  was  advanced  19*^  21'  into  the  northern  figns, 
according  to  European  expreflion. 

The  ayandnfa  added  to  the  fun's  longitude  in  the  Hindu  fphere,  gives  his  diftance 
from  the  vernal  equinox :  of  the  fun  take  the  bhuja,  that  is,  if  it  exceeds  three 
figns,  fubtrad:  it  from  fix  figns,  if  it  exceeds  fix  figns,  fubtradt  ^vx.  from  it ;  and  if 
it  exceeds  nine  figns,  fubtract  it  from  twelve.  The  quantity  fo  found  will  be  the 
fun's  diftance  from  the  neareft  equinoftial  point  from  which  is  found  his  declinati- 
on— as  radius  is  to  the  paramdpacramajya,  or  fine  of  the  greateft  declination  24*^, 
fo  is  the  fun's  diftance  from  the  neareft  equinoctial  point  to  the  declination  fought ; 
which  will  agree  with  the  table  of  declination  in  prefent  ule,  to  be  found  in  the 
tables  of  Macaranda,  and  calculated  for  the  feveral  degrees  of  the  quadrant.  The 
decHnation  thus  determined  for  one  fign,  two  figns,  and  three  figns,  is  1 1  °  43'  20° 
38',  and  the  greateft  declination  or  the  angle  of  inclination  of  the  ecliptick  and 
equator  24°.  The  cofines  of  the  fame  in  the  Hindu  canon  are  3366',  3217'  and 
3141';  and,  as  the  cofine  of  the  declination  for  one  fign,  is  to  the  cofine  of  the 
greateft  declination,  fo  is  the  fign  of  30*"  to  the  fign  of  the  right  afcenfion  for  a 
point  of  the  ecliptic  at  that  diftance  from  either  of  the  two  wjlmvas,  or  equi- 
nodtial  points.  In  this  manner  is  found  the  right  afcenfion  for  the  twelve  figns 
of  the  ecliptick  reckoned  from  the  vernal  equinox  ;  and  alfo,  by  the  fame  ma- 
nagement of  triangles,  the  afcenfional  difference  and  oblique  afcenfion  for  any  lati- 
tude ;  which  feveral  particulars  are  inferted  in  the  Hindu  books  as  in  the  following 
table,  which  is  calculated  for   Bhagalpur  on  fuppofition  that  the  palabha  or  equi- 

A      V 

nodtial  ftiadow  is  5  30.  By  the  Lagna  of  Lanca,  Madhyama,  or  mean  Lagna,  the 
Hindus  mean  thofe  points  of  the  equator  which  rife  refpedively  with  each  thirtieth 
degree  of  the  ecliptick  counted  from  Aries  in  a  riglit  fphere,  anfwering  to  the  right 

afcenfion 
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afcenfion  In  any  latitude  ;  by  the  Lagna  of  a  particular  place/  the  oblique  afcen- 
fion,  or  the  divifions  of  the  equator  which  rife  in  fuccefllon  with  each  fign  in  an 
oblique  fphere,  and  by  the  cbara  the  afcenfional  difference. 


Signs. 

Lagna  o/'Lanca. 

Chara  o/' Bhagalpur. 

Ullagna. 

In  refpirntions 

In  pal  as  or 

In  refpirations 

In  palas  or 

In  refpirations 

In  palas  or 

Hindu  Names. 

anfuiering  to 

minutes  of 

anfiuering  to 

minutes  of 

anfivering  to 

minutes  of 

minutes  of  the 

time  3600  to  a 

minutes  of  the 

time  3600  to  a 

minutes  of  the 

time  3600  to  a 

equator. 

Naclhatra  Dy. 

equator. 

Nacfliatra  Day. 

equator. 

Nacfliatra  Day. 

Mefha, 

1670 

378 

327 

?5 

1343 

224 

Vriflia, 

1795 

299 

268 

45 

ii;27 

255 

Mit'huna, 

1935 

323 

no 

18 

182'; 

304 

Carcata, 

193s 

323 

no 

18 

2045 

341 

Sinha, 

1795 

299 

268 

4j 

2063 

3  A3 

Cany  a. 

1670 

278 

327 

55 

1997 

333 

Tuhi, 

1670 

278 

327 

55 

1997 

333 

Vrifchica, 

1795 

299 

268 

45 

206j 

343 

Dhanus, 

1935 

323 

no 

18 

2045 

341 

Macara, 

^93  S 

3^3 

no 

18 

1825 

304 

Cumbhaj 

1795 

299 

268 

45 

1527 

255 

MIna, 

1670 

278 

327 

55 

1343 

224 

21600 

3600 

21600 

3600 

777^  COMPUTATION  of  the  ECLIPSE. 

Let  it  be  premifed  that  the  pofition  of  the  fun,  moon  and  nodes,  by  calculation, 
will  on  the  firft  of  next  Vaifach  be  as  here  reprefented  in  the  Hindu  manner,  ex- 
cepting the  charafters  of  the  figns. 

By  infpedlion  of  the  figure,  and  by  confidering  the  motion  of  the  fun,  moon, 
and  nodes,  it  appears,  that,  when  the  fun  comes  to  the  fign  T^ida  Libra.,  corre- 
fponding  with  the  month  of  Cdrtic,  the  defcending  node  will  have  gone  back  to 
Aries,  and  that  confequently  a  Lunar  eclipfe  may  be  expected  to  happen  at  the  end 
of  the  piirnima  tifhi,  or  time  of  full  moon,  in  that  month. 


FIRST 
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FIRST     OPERATION. 

To  find  the  number  of  mean  folar  days  from  the  creation  to  fome  part  of  the 
purnima  tit  hi  in  Cartic  of  the  4891ft  year  of  the  Cali  Tug. 

Years  expired  of  the  Calpa  to  the  end  of  the  Satya  Tug,         -  1970784000 

Dedudl  the  term  of  Brahma''s  employment  in  the  creation,      -  17064000 


From  the  creation,  when  the  planetary  motions  began,  to 
the  end  of  the  Satya  Tug,     -  -         -         -         - 

Add,  the  Ti-eta  Tug,         -         _  -  -  - 

Dwdpar  Tug,  _  _         _         -         _ 

Prefent  year  of  the  Cali  Tug, 

From  the  creation  to  the  next  approaching  Bengal  year, 

Or  Solar  months  (x  12)  -  -         _         -         - 

Add  feven  months,  ____-- 


1953720000 

1296000 

864000 

4890 

1955884890 

23470618680 
72 


23470618680 
As  the  folar  months  in  a  Tug,  51840000,  are  to  the  intercalary  lunar  months  in 
that  cycle  1593336,  fo  are  the  folar  months  23470618687,  to  their  correfponding 
intercalary /z^«^r  months  721384677,  which  added  together  give  24192003364 
lunations.  This  number  multiplied  by  thirty  produces  725760100920  titVjis  or  lu- 
nar days,  from  the  creation  to  the  new  moon  in  Cartic,  to  which  add  fourteen  tit^his 
for  the  fame,  to  the  purnima  tit' his  in  that  month  725760100934.  Then,  as  the 
number  of  tit' his  in  a  Tug,  1603000080,  is  to  their  difference  exceeding  the  mean 
folar  days  in  that  cycle  (called  cJlMya  tit'his)  25082252,  fo  are  725760100934  tifhis 
to  their  excefs  in  number  over  the  folar  days  11 3560 17987,  w^hich  fubtradled, 
leaves  714404082947,  as  the  number  of  mean  folar  days  from  the  creation,  or 
when  the  planetary  motions  began,  to  a  point  of  time  which  will  be  midnight  un- 
der the  firft  meridian  of  Lanca,  and  near  the  time  of  full  moon  in  Cartic  *.  The 
firft  day  after  the  creation  being  Ravi-var^  or  Sunday,  divide  the  number  of  days  by 


•  In  the  year  of  the  Cali  Tug  4891  correfponding  with  1196  Bengal  ftyle,  and  with  the  month  of  OSlober  or  JVo- 
vtmbcr  (hereafter  to  be  determined)  in  the  year  of  Cukist  lytip. 

feven 
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feven  for  the  day  of  the  week,  the  remainder  after  the  divifion  being  two,  marks 
the  day  Soma-var^  or  Monday. 

SECOND     OPERATION. 

For  the  mean  longitude  of  the  fun,  moon,  and  the  afcending  node.  Say,  as  the 
number  of  mean  folar  days  in  a  Maha  Tug,  is  to  the  revolutions  of  any  planet  in 
that  cycle,  fo  are  the  days  from  the  creation,  to  even  revolutions,  which  rejedt  and 
the  fraction  if  any,  turned  into  figns,  &c.  is  the  mean  longitude  required. 

I  ft.     Of  the  Sun. 

714404082947X4320000  Rn.olu,!.r,.  Sign,.     -  '  »      « 

=  (1955884890)  6  22  44  2  12 

I5779I7828 

2d.     Of  the  Moon. 

714404082947x57753336 

=(26147888255)  o  21  21  58  s^ 

1577917828 

3d.     Of  the  Moon's  Apogee. 
714404082947x488203 

=  (221034460)   II    5  31    13  35 

1577917828 

Correftion  of  the  bija  add. 
714404082947x4 

=  ( )     037375228 

1577917828  

II     7     9     6     3 

4th.     Of  the  Moon's  afcending  Node. 
714404082947x232238 

=(105147017)    4  27  49  48  — 

1577917828 

Corredion  of  the  hija  add. 
714404082947x4 

-  =  ( )     o      I   37  52   28 


1577917828 


4    29    27    40    23 

5th.     Of  the  Sun's  Apogee. 
7I4404082947X-387 
=(175 )     2   17  17   15  — 

1577917828  Of 
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Of  the  Sun, 
Moon, 
Node, 

Sun's  Apogee, 
Moon's  Apogee, 


Mean  longitude  for 
midnight  under  the 
meridianofhd.nc3.. 


6s    21^  44  z"  12" 

—  21   21  ?S  56 

4  29  27  40  28 

2  17   17  15  — 

II  7   9  ^ 3 


Dedu'i  for  the  longi- 
tude of  Bhagalpur 
as  *8°   50'  of  the 
Equator  eafi. 


I       27 

19     3+ 

.  ~      4 
inconfiderable 

—       9 


Mean  longitude  for 
p.idnight  at 
Bhagalpur. 


6  21  42  35  12 
—  21  a  25  — 
4  29  27  36  — 
2  17  17  16  — 
II  7  8  57  — 


THIRD     OPERATION. 

For  the  equated  longitude  of  the  Sun  and  Moon,  &c. 

I/?.     Of  the  Sun. 

The  mean  longitude  of  the  fun  is  6^  21^  42'  35"  12'";  of  the  apogee,  2  17  17  15; 
the  difference,  or  mean  anomaly,  41  4°  25'  20";  its  complement  to  6  figns,  or  dif- 
tance  from  the  perigee,  is  25"  34  40";  the  equation  for  which  is  required.  This 
may  either  be  taken  from  the  foregoing  table  tranflated  from  Macaranda^  or  calcu- 
lated in  the  manner  explained  as  follows  : 

The  fine  of  \s  25°  34'  40"  is  2835'  31"  and  '-^^g-—  =  14'  30"  to  be  fubtrafted 
from  the  paridhi  dt^xtQ?,  in  Jama;  14° — 14'  30'  =  13"  ^^  30",  the  circumference 
of  the  epicycle  in  this  point  of  anomaly ;  and  lj-iU.°-2^:^llAL  —  108'  61'  the  fine  of 
the  angle  of  equation,  confidered  as  equal  to  its  arc,  or  i  °  48  6 ',  to  be  dedudted 
from  the  mean,  for  the  true  longitude;  6s  21°  42'  35" — 1°  48'  6=6s  19"  54'  29" 
for  midnight  agreeing  with  mean  time ;  but  as,  in  this  point  of  anomaly,  the  true 
or  apparent  midnight  precedes  that  eftimated  for  mean  time,  for  which  the  compu- 
tation has  been  made,  a  proportionable  quantity  mufi:  be  deduced  from  the  fun's 
place,  which  is  thus  found.  Say,  as  the  minutes  contained  in  the  ecliptick  are  to 
the  fun's  mean  motion  in  one  day  59  8  ,  fo  is  the  equation  of  his  mean  to  his  true 
place  180'  6',  to  the  equation  of  time  required,  o'  18'  {=^'^-J^el^—)  and  6s  19° 
54'  29' — i8"=:6j  19''  54'  11"  the  fun's  true  longitude  for  the  apparent  mid- 
night. 

For  the  fun's  true  motion.     The  cofine  of  the  fun's  diftance  from  the  perigee  is 


•  This  longitude  alFigncd  lu  Bhagalpur  is  eironeo.is 
the  PajKi-. 


but  ihe  crrjr  does  not   in  the  k'ljfl  aflcft   the  main  objeft  of 

1941' 
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1941'  o"  I'",  and  I21i:  °l£2p_liJ.°  =  74  the  cofine  of  the  epicycle,  and  —^^'-=  i'  16' 
equation,  to  be  added  to  the  mean  for  the  true  motion  59'  8'  x  i'  16' =  60'  24"  per 
day,  or  60"  24 '  per  danda, 

2d.      Of  the  Moon. 

The  moon's  mean  longitude  for  the  mean  midnight  is  ox  21°  2'  25",  which  ex- 
ceeds her  mean  longitude  for  the  true  midnight,  but  '^  lleoo'  "~3'  57'  ^^"^  "motion 
in  the  difference  of  time  between  the  mean  and  true  midnight  os  21°  2  25" — 
3'  57=0  20  58  28  mean  longitude,  for  which  the  anomaliftick  equation  is  to  be 
found.  Place  of  the  apogee  iii  j^  8'  ^^\  and  the  moon's  diftance  from  it 
I J  13^  49'  33".  The  fine  of  the  latter,  2379'  39".  By  the  rule  before  explained 
lll±^^:=i^  51"  and  '.i:=li-^i2£j^=2id,  the  fine  of  the  angle  of  equation 
equal  to  its  arc,  or  3°  30",  to  be  fubtracfled,  o^  20'  58"  28" — 3°  3o'-o^  17'  28"  28 
the  moon's  true  place,  agreeing  with  the  true  or  apparent  midnight. 

For  the   moon's   true  motion.     The   cofine   of  her   diftance  from   the  apogee 


31"  46'  9''xa479'   '3" 
360" 


z=2l! 


47 


2479.  13.  Circumference  of  the  epicycle  31°  46  9',  and 
cofine  in  the  epicycle.  The  moon's  mean  motion  from  her  apogee  is  790'  2,5  — 
6'  4 1 "=78  3'  54",  and  '^^'  ^"^"^'j-— =  49'  ^^'  the  equation  of  her  mean  to  her  true 
motion,  to  be  fubtradled,  790.  t,^ — 49.  53  =  740.  42  the  moon's  true  motion  per 
day,  or  740"  42'"  per  danda. 

For  the  place  of  the  moon's  apogee  reduced  to  the  apparent  midnight.    The  mo- 


-    ,  .       ,/  ;,  J  108' 6  x  6' 41"  11 

tion  of  the  apogee  is  0  41    per  day.  — ^7-^ — =2 


MS  7°  8'  57  — 2  —\\s  7"' 


SS 


its  place. 

For  the  fame  of  the  node.  Its  motion  per  day  is  3'  11",  and  "^^-77^— =i"j  and 
4;  29°  27'  36 — i"  =  4x  29°  27'  T^^^  its  place. 

The  true  longitude  and  motion,  therefore,  for  the  apparent  time  of  midnight  at 
Bhdgalpur^  714404082947  folar  days  after  the  creation,  or  commencement  of  the 
planetary  motions,  will  be 


r 


Longitude. 

Motion  per  Day. 

;            0            '            " 

6  19  54  11 
—   17  28  28 

2  17  17  15 
'I     7     8  55 

4  29  27  35 

60     24 

740     42 
inconfiderable 
6     41 
3      n 

Of  the  Sun, 
Woon, 

Sun's  Apogee, 
!Moun's  A[)ogee, 
Moon's  Nolle, 

FOURTH 
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FOURTH     OPERATION. 


Having  the  longitude  and  motion  as  above,  to  determine  the  tit' hi  and  time  re- 
maining unexpired  to  the  inftant  of  oppofition  or  full  moon. 

The  moon's  longitude  fubtraded  from  the  fun's  leaves  ^s  27"  34'  17",  or 
10654'  17'',  which  divided  by  720'  the  minutes  in  a  mean  tit" hi  quotes  fourteen 
even  tit' hi  s  expired,  and  the  fradtion,  or  remainder  574'  17",  is  the  portion  expired 
of  the  15th  ox  pur  mm  a  tii'bi^  w^hich  fubtra£led  from  720'  leaves  145  43"  remaining 
unexpired  of  the  fame ;  which,  divided  by  the  moon's  motion  per  danda  from  the 
fun,  will  give  the  time  remaining  unexpired  from  midnight  to  the  inftant  of  full 
moon  with  as  much  precifion  as  the  Hindu  aftronomy  requires.  DeduQ;  the  fun's 
motion  60"  24"'  per  danda  from  the  moon's  740"  42"',  the  remainder  680"  8",  is  the 
moon's  motion  from  the  fun  ;  by  this  divide  the  part  remaining  unexpired  of  the 
purnima  tit' hi  145'  43". 

145'  43"=  524580'"    D.     P. 
=12  51 

68o"8'"=4o8i8"' 
(therefore,  1 2  dandas  5 1  palas  after  midnight  will  be  the  end  of  the  purnima  tit'' hi  ox' 
inftant  of  oppofition  of  the  fun  and  moon. 

FIFTHOPERATION. 

Having  the  inftant  of  oppofition  as  above,  to  find  the  true  longitude  and  motion 

of  the  fun  and  moon,  the  latitude  of  the  latter,  and  the  place  of  the  node. 

D.    p. 
Add  the  mean  motion  of  each  for  1 2  5 1  to  the  mean  place,  found  before  for  the 

true  midnight ;  and  for  the  mean  places  fo  found,  compute  again  the  anomaliftick 

equations.     This  being  but  a  repetition  of  operation,  the  third  is  unneceflary  to  be 

detailed.     Thefe  feveral  particulars  are  as  follows  : 


Of  the  Sun, 

Moon, 

Moon's  Apogee, 

jNIoon's  Node. 


Mean  longitude  for  | 
midnight. 

6s  ai°43' 
—  20  58 
II     7     8 

4-  29  27 

17" 
28 

35 

Mean  longitude  at 
full  Moon. 


6j4  1^54   17 '' 

—  33  47  47 
II  7  10  21 
4  29  aS  16 


Equation . 


I      47   5° 
3     40  20 


True  longitude 
at  Jull  moon. 


6s  30°   7'     -/' 
—  20     7  27 


Of  the  Sun, 
Muun, 


Mean  motion. 


59'  a" 
790   35 


Equatio. 


16" 


47 


True  motion  at 
full  moon. 


60'  24' 
74,3     7 


Hence 
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Hence  it  appears,  that  at  the  oppofition  the  moon  will  be  near  her  defcending 
node}  for,  4J  29°  28'  16'  +  6s=ios  29°  28'  16",  the  place  of  the  defcending  node 
in  antecedentia^  and  I2t — \os  29°  28'  16=  is  0°  31'  44"  its  longitude  according  to 
the  order  of  the  figns,  and  \s  o"  31'  44" — 20^  7'  27"=io°  24'  17"  the  moon's  di- 
ftance  from  her  defcending  node,  which,  being  within  the  hmit  of  a  lunar  ecHpfe, 
fhews  that  the  moon  will  be  then  eclipfed.  For  her  latitude  at  this  time,  fay,  as 
radius,  is  to  the  inclination  of  her  orbit  to  the  ecliptick,  4°  30'  or  270",  fo  is  the 
fine  of  her  diftance  from  the  node  620'  57";  to  her  latitude  48'  45"  (=^^2l!±£liZlS 

SIXTH     OPERATION. 

From  the  elements  now  found,  to  compute  the  diameters  of  the  moon  and  fha- 
dow,  and  the  duration  of  the  eclipfe. 


The  Sun's  mean  diameter  is         -  -         _         -         _ 

Moon's        --__-.__ 
Earth's  ----___> 

Sun's  mean  motion,         -__-_. 
Moon's         -         -         -         -         -         ^        -. 

Suns  true  motion,         -         _         _         _         . 
Moon  s------  -. 

Moon's  latitude,         -  -  -  -         _        - 

As  the  moon's  mean  motion  is  to  her  mean  diameter,  fo  is  her  true  motion  to 

r 
her  true  diameter  for  the  time  of  oppofition  ""^^  o'^-~-45^    ^^   Tojan^  which  di- 
vided by  fifteen  quotes  30'  5"  of  a  great  circle. 

As  the  fun's  mean  motion  is  to  his  mean  diameter,  fo  is  his  true  motion  to  his 

r 
diameter  at  the  inftant  of  oppofition      !^^/.  ^"^=6639  14  Tojan. 

As  the  moon's  mean  motion  is  the  earth's  diameter,  fo  is  the  moon's  equated  mo- 
tion to  the  Such).,  or  a  fourth  number,  which  muft  be  taken  as  the  earth  s  diameter, 
for  the  purpofe  of  proportioning  its  fhadow  to  the  moon's  diftance  and  apparent 
diameter  —"j'J-j-*-  ^■^S^Z  5^  ^°j^"i  the  Such). 

R  R  Equated 


Tijan. 

6500 

480 

1600 

59' 

8" 

790 

2S 

60 

24 

743 

7 

48 

45 

302  ON  THE  ASTRONOMICAL  COMPUTATIONS 

Equated  diameter  of  the  fun,         6639   14 
Of  the  Earth,  1503  s^ 


Difference,        5039   14 

As  the  fun's  mean  diameter  is  to  the  moon's  mean  diameter,  fo  Is  the  difference 
above  5039  14,  to  a  fourth  number,  which  dedudted  from  the  SiicM,  or  equated 
diameter  of  the  earth,  leaves  the  diameter  of  the  earth's  Ihadow  at  the  moon, 
r     r 

i^2iLi2i2_il_2y2.  -7,  and  1503.  ^6 — 372.  7=  1131,  49  Tojan,  which  divided  by  fif- 
teen quotes  75  27"  of  a  great  circle,  for  the  fame. 

From  the  half  fum  of  the  diameters  of  the  moon  and  fhadow  ll-i?-^^°  ^  =^2'  46", 
fubtradl  the  moon's  latitude  48'  45',  the  remainder  is  the  Chch'anna,  or  portion  of 
the  moon's  diameter  eclipfed,  4  i'  of  a  great  circle,  and  by  the  nature  of  a  right 
angled  triangle,  the  fquare  root  of  the  difference  of  the  fquares  of  the  moon's  la- 
titude, and  the  half  fum  of  the  diameters  of  the  fhadow  and  moon,  will  be  the 
path  of  the  moon's  centre,  from  the  beginning  to  the  middle  of  the  eclipfe. 

The  diameter  of  the  fhadow  is,  75  27 

Of  the  moon,  -  ~         '         'h'^     S 


Sum,       -  105  32 


Half  fum,      -     52  46 


The  moon's  latitude  is,         -       -       48  45 


•/52. 46'  +  48.45'.=:20'  1 1 '  which,  divided  by  the  moon's  motion  from  the  fun, 
quotes  the  half  duration  of  the  eclipfe,  in  dandas  and  falas^  or  Hindu  mean  folar 


lo'  Il"=I2n" 


hours,  — 6s7^5:p-— I  46  25,  which  doubled  is  3  32  50,  the  whole  duration  of  the 
cchpfe  ;  which  will  be  partial,  the  moon's  latitude  being  greater  than  the  difference 
between  the  femidiameters  of  the  moon's  difc  and  the  earth's  fhadow. 


SEVENTH 
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SEVENTH    OPERATION. 

To  find  the  pofition  of  the  equlnodial  colures,  and  thence  the  declination  of  the 
fun,  the  length  of  day  and  night,  and  the  time  counted  from  funrife,  or  hour  of  the 
civil  day  when  the  eclipfe  will  happen. 

\Jl.     For  the  ayananfa  or  diftance  of  the  vernal  equinox  from  the  ift  of  Mejlm. 

Prrhh 

7j44°4o8»wx6oo^^^^ ^ ^jo)  8/  4^  31'  30"  52'"  of  which  take  the  bhuja  8^  4^^  31'  30"  52'" 
— 6j=2j-  4"  31'  30"  52'"  which  multiply  by  three,  and  divide  by  ten,  ^'^°  ^''  ^°  ^^^^ 
=  19°  21'  27"  the  ayananfa,  which  in  the  prefent  age  is  added  to  the  fun's  longi- 
tude, to  find  his  diftance  from  the  vernal  equinox.  The  fun's  equated  longitude  is 
6j  19°  54'  II  ,  and  6j-  19"  54'  Ii"xi9°  21'  ^']"  —  'js  9°  15'  38'  his  diftance  from 
the  vernal  equinox. 

id.  For  the  declination,  right  afcenfion,  and  afcenfional  difference.  The  fun's 
place  is  yx  9°  15'  38",  and  \s  9''  15'  38  his  diftance  from  the  autumnal  equinox; 
the  fine  of  which  is  2174'  41",  and  as  radius  is  to  the  fine  of  the  greateft  declina- 
tion 24°,  termed  the  paramapacramajya  1397',  ^°  ^^  ^^74*  4^  t°  ^^  ^''^^  of  his  de- 
clination '^Z'^  40",  the  arc  correfponding  with  which,  in  the  canon  of  fines,  is  14°  ^t^^ 

(■'"^  x^'^/4  4'  a:g8'^'  40").  The  cquinodlial  fhadow  at  Bhdgalpu?-  is  5,  30  and,  as  the 
Gnomon  of  twelve  angalas  is  to  the  equinodlial  fhadow,  fo  is  the  fine  of  the  declina- 

A   V 

tion  883.  40,  to  the  cjixitijya,  -^-^^,3  —  =405'  i".  And  as  the  cofine  of  the  decli- 
nation is  to  radius,  fo  is  the  cjlditijya^  to  the  fine  of  the  chara  or  afcenfional  differ- 
ence *-^^^^=4i9  4")  its  arc  is  419L56'  the  afcenfional  difference. 

2,d.  For  the  length  of  the  day  and  night. 

The  modern  Hindus  make  their  computations  in  mean  folav  time  ;  the  Siirya 
Siddhdnta  dire£ls,  that  they  be  made  in  fydereal  time.  A  fydereal  day  contains 
fixty  dandas  ;  each  dandas^  fixty  viculas  ;  and  each  '■cicula  fix  refpirations,  in  all 
21600  refpirations  anfwering  to  the  minutes  of  the  equator.  K-nacJkatra  day  is  ex- 
ceeded in  length  by  xhefdvan  or  folar  day,  by  reafon  of  the  fun's  proper  motion  in 
the  ecliptick,  the  former  meafures  time  equably,  but  the  latter  varies  in  its  length 
from  the  inequality  of  the  fun's  motion,  and  the  obliquity  of  the  ecliptick.  The 
fun's  equated  motion  for  the  middle  of  the  eclipfe  was  found  60'  24' ;  and  the  ob- 
lique afcenfion  for  the  eighth  fign  from  the  vernal  equinox,  in  which  he  will  be 
found  at  that  time,  Is  taken  from  the  foregoing  table  343  pa/as  or  zoz^S  refpirations. 

As 
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As  the  number  of  the  minutes  contained  in  one  fign  1800,  is  the  number  of  re- 
fpirations,  or  the  aix  of  the  equator  in  minutes  anfwering  to  the  oblique  afcenfion 
of  the  fign  the  fun  is  in  2058,  as  above,  fo  is  the  equated  motion  60'  24",  to  the 
excefs  in  refplrations  of  the  Jdvan  or  folar  day  over  the  nacjhatra  or  fydereal  day 
2o.;8'x6o'--^'  _  g^-  ^^  -which  added  to  2  1  600'  gives  the  length  of  the  folar  day  by  civil 
account  from  funrife  to  funrife,  fydereal  time  21669.  3  refpirations.  From  one 
fourth  of  this  dedud  the  afcenfional  difference,  the  fun  being  declined  towards  the 
fouth  pole,  for  the  femidiurnal  arc  ;  and  add  it  for  the  feminodurnal  arc.  The  for- 
mer is  4997'  19"  and  the  latter  5837'  1 1" ;  which  may  be  reduced  to  dandas  or  Hin- 
du hours  by  a  divifion  of  360.     Hence  half  the  day  is  13  52  ^t^,  and  half  the  night 

D      ?       V 

j-6  12  C2.     The  whole  day  added  to  half  the  night  fhows  the  hour  counted  from. 

D      P      V  ^ 

the  preceding  funrife  to  midnight  43  58  38,  to  which  add  the  time  at  midnight  un- 
expired of  the  purnhna  tWhi^  for  the  hour  of  the  civil  day  correfponding  with  the 
middle  of  the  eclipfe.     The  hour  from  midnight  to  the  end  of  the  purnima  tit' hi  is 

DP 

already  found  12  51  in   mean  folar  time,  and  to  reduce  it  to  fydereal  time,  fay,  as 

DP  DP  DP 

21600'  is  to  21600'  X  59'  8",.fo  is  12   51,  to  fidereal  hours  12  53,  equal  to  12  51 

folar  hours. 

D     p      y 

From  the  preceding  funrife  to  midnight  is,  -  -  -  -         43  59  — 

At  midnight  will  remain  of  the /z/r/z/V/w  z'/>',6/         -  -  -  -        12  53  — 

Hour  of  the  civil  day  at  the  middle  of  the  eclipfe,  _         _  - 

Dedu(£t  the  half  duration,         _  -  -  _  -  -         _ 

Beginning  of  the  eclipfe,  -  -_-___ 

Add  the  whole  duration,  „_..-__ 

End  of  the  eclipfe,         -----_--  58  38   25 

D     p     y 
And  tlie   day  and   night   containing  together  60    1 1  30,  the  eclipfe  fhould  end 
D    P     r 
'i-  T)T)  S  before  funrife  according  to  this  calculation. 

The  firft  day  after  the  creation  according  to  the  Hindus  was  ravi-vdr  or  Sunday  : 
the  number  of  days,  for  which  the  above  calculation  has  been  made,  is  714404082947, 
which  divided  by  feven,  the  number  of  days  in  a  week  are  1 2057726135  weeks 
and  two  days  ;  the  allronomical  day  therefore   of  Jotna-vdr  or  Monday^  will  end  at 
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midnight  preceding  the  eclipfe  ;  but  \h&foma-vdr  by  civil  computation  will  continue 
to  the  next  enfuing  funrife,  and  this  foma-var  by  calculating  the  number  of  days 
elapfed  from  the  inftant  the  fun  entered  the  fign  T^ula,  to  his  advance  of  1 9°  54  on 
that  fign,  will  be  found  to  fall  on  the  19th  of  the  month  of  Cdrtic^  anfwering  to 
the  3d  of  November. 

The  time  of  full  moon  and  the  duration  of  the  ecIipfc,  found  by  this  computa- 
tion differ  confiderably  from  the  Nautical  Almanack.  The  Siddhanta  Rahafya  and 
Grahaldghava,  comparatively  modern  treatifes,  are  nearer  the  truth,  yet  far  from 
corredt.  The  Hindus^  in  determining  thefe  phenomena,  are  fatisfied  when  within  a 
few  minutes  of  the  true  time. 

A  comparative  ftatement  of  this  eclipfe  as  predided  in  the  Nautical  Almanack 
with  computations  of  it  made  by  different  Hindu  books.  Thofe  marked  *  are  made 
for  different  meridians,  the  laft  I  believe  for  Tirhut. 


NAME  S. 


S6rya  Siddhanta, 
Tables  of  Macaranda, 
*  Graha]aghava, 
Siddhanta  Rahafya, 


Sun-a  Siddhanta, 
Tables  of  Macaranda, 
*  Grahah'ighava, 
Siddhanta  Rahafya, 

Nautical  Almanack, 


Sur)'a  Siddhanta, 
Tables  of  Macaranda, 
■*  Grahalaghava, 
Siddhanta  Rahafya, 
*  Grahana  Mali,  a  Catalogue 
of  Eclipfes, 

Nautical  Almanack, 


Equated  longitude  for  midnight  at  Bhagalpur, 
fuppofed  in  8°  50'  E.  from  Lama,  and  88°  E. 
from  Greenivuh. 
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Add  to  each  the  ayavdnfa  19°  21'  27"  for  the 
longitude  counted  according  to  European  Attro- 
nomers  from  the  Equincftial  colure. 
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ON  THE  ANTIQUITY  OF  INDIAN  ZODlhC^See  the  Works  of  Sir  William 
Jones,  Vol.  I.  p.  Z2>Z^ 


XVII. 

AN  ACCOUNT  OF  THE  KINGDOM  OF  NEPAL,  BY  FATHER  GIU- 
SEPPE, PREFECT  OF  THE  ROMAN  MISSION. 

Communicated  by  John  Shore,  Efq. 

A  HE  kingdom  of  Nepal  is  fituated  to  the  north  eaft  of  Patna  at  the  diftance  of 
ten  or  eleven  days'  journey  from  that  city.  The  common  road  to  it  lies  through  the 
kingdom  of  Macwanpiir ;  but  the  miffionaries  and  many  other  perfons  enter  it  on 
the  Bettia  quarter.  Within  the  diftance  of  four  days'  journey  from  Nepal  i\ie.  road 
is  good  in  the  plains  of  Hindujian,  but  in  the  mountains  it  is  bad,  narrow,  and  dan- 
gerous. At  the  foot  of  the  hills  the  country  is  called  Teridni :  and  there  the  air  is 
very  unwholefome  from  the  middle  of  March  to  the  middle  of  November ;  and 
people  in  their  pafTage  catch  a  diforder  called,  in  the  language  of  that  country,  Aul^ 
which  is  a  putrid  fever,  and  of  which  the  generality  of  people,  who  are  attacked 
with  it,  die  in  a  few  days;  but  on  the  plains  there  is  no  apprehenfion  of  it.  Al- 
though the  road  be  very  narrow  and  inconvenient  for  three  or  four  days  at  the  paf- 
fes  of  the  hills,  where  it  is  neceffary  to  crofs  and  recrofs  the  river  more  than  fifty 
times,  yet,  on  reaching  the  interior  mountain  before  you  defcend,  you  have  an 
agreeable  profped  of  the  extenfive  plain  of  Nepal,  refembling  an  amphitheatre  co- 
vered with  populous  towns  and  villages :  the  circumference  of  the  plain  is  about 
200  miles,  a  little  irregular,  and  furrounded  by  hills  on  all  fides,  fo  that  no  perfon 
can  enter  or  come  out  of  it  without  pafling  the  mountains. 

There  are  three  principal  cities  in  the  plain,  each  of  which  was  the  capital  of  an 
independent  kingdom ;  the  principal  city  of  the  three  is  fituated  to  the  northward 
of  the  plain,  and  is  called  Cat' hmdndu :  it  contains  about  18,000  houfes ;  and  this, 
kingdom  from  I'outh  to  north  extends  to  the  di  ^ance  of  twelve  or  thirteen  days' 
journey  as  far  as  the  borders  of  Tibet,  and  is  almoft  as  extenfive  from  cafl:  to  weft. 
The  king  of  Cat' hmdndu  has  always  about  50,000  foldiers  in  his  fervice.  The  fecond 

city 
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city  to  the  fouth  weft  of  Cat'hmdndu  is  called  Lelit  Pattan,  where  I  refided  about 
four  years;  it  contains  near  24,000  houfes  ;  the  fouthern  boundary  of  this  kingdom 
is  at  the  diftance  of  four  days'  journey,  bordering  on  the  kingdom  of  Macwanpur. 
The  third  principal  city  to  the  eaft  oi  Lelit  Pattan  is  called  B'hatgan\  it  contains  about 
12,000  families,  extends  towards  the  eaft  to  the  diftance  of  five  or  fix  days'  journey, 
and  borders  upon  another  nation,  alfo  independent,  called  Cirdtas,  who  profefs  no 
religion.     Befides  thefe  three  principal  cities,  there  are  many  other  large  and  lefs 
confiderable  towns  or  fortrefles,  one  of  which  is   Timi  and  another  Cipoh,  each  of 
which  contains  about   8,000  houfes,  and  is  very  populous  :  all  thofe  towns  both 
great  and  fmall  are  well  built ;  the  houfes  are  conftrudled  of  brick,  and  are  three  or 
four  ftories  high  ;  their  apartments  are  not  lofty  ;  they  have  doors  and  windows  of 
wood  well  worked  and  arranged  with  great  regularity.      The  ftreets  of  all  their 
towns  are  paved  with  brick  or  ftone,  with  a  regular  declivity  to  carr)--  off  the  water. 
In  almoft  every  ftreet  of  the  capital  towns  there  are  alfo  good  wells  made  of  ftone, 
from  which  the  water  paffes  through  fevcral  ftone  canals  for  the  public  benefit.     In 
every  town  there  are  large  fquare  varandas  well  built,  for  the  accommodation  of  tra- 
vellers and  the  publick :  thefe  varandas  are  called  Pall^  and  there  are  alfo  many  of 
them  as  well  as  wells  in  different  parts  of  the  country  for  publick  ufe.     There  are 
alfo,  on  the  outfide  of  the  great  towns,  fmall  fquare  refervoirs  of  water  faced  with 
brick,  with  a  good  road  to  walk  upon,  and  a  large  flight  of  fteps  for  the  convenience 
of  thofe  who  choofe  to  bathe.     A  piece  of  water  of  this  kind  on  the  outfide  of 
the  city  of  Cat' hmandu  was   at  leaft  200  feet  long  on  each  fide  of  the  fquare,  and 
every  part  of  its  workmanftiip  had  a  good  appearance. 

The  religion  of  Nepal  is  of  two  kinds:  the  more  ancient  is  profeffed  by  many 
people  who  call  themfelves  Baryefu ;  they  pluck  out  all  the  hair  from  their  heads ; 
their  drefs  is  of  coarfe  red  woollen  cloth,  and  they  wear  a  cap  of  the  fame :  they 
are  confidered  as  people  of  the  religious  order,  and  their  religion  prohibits  them  from 
marrying,  as  it  is  with  the  Lamas  of  Tibet^  from  which  country  their  religion  was 
originally  brought ;  but  in  Nepal  they  do  not  obferve  this  rule,  except  at  their  dif- 
cretion ;  they  have  large  monafteries,  in  which  every  one  has  a  feparate  apartment 
or  place  of  abode ;  they  obferve  alio  particular  feftivals,  the  principal  of  which  is 
called  Tatra  in  their  language,  and  continues  a  month  or  longer  according  to  the 
pleafure  of  the  king.  The  ceremony  confifts  in  drawing  an  idol,  which  at  Lelit 
Pattan  is  called  Baghero*,  in  a  large  and  richly  ornamented  car,  covered  with  gilt 

»   I  luppofe  the  name  of  Bhagavai  or  Crljhia;  but  BbSrga  is  Maha.h-oa,  and  Bajti  or  /'2/V:  means  the  TbiinAerer. 
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copper :  round  about  the  idol  ftand  the  king  and  the  principal  Baryefus ;  and  in 
this  manner  the  vehicle  is  almofl:  every  day  drawn  through  fome  one  of  the  ftreets 
of  the  city  by  the  inhabitants,  who  run  about  beating  and  playing  upon  every  kind 
of  inftrument  their  country  affords,  which  make  an  inconceivable  noife. 

The  other  religion,  the  more  common  of  the  two,  is  that  of  the  Brahmens^  and 
is  the  fame  as  is  followed  in  Hindiijian,  with  the  difference  that  in  the  latter  coun- 
try the  Hino'tis  being  mixed  with  the  Mohammedans,  their  religion  alfo  abounds  with 
many  prejudices,  and  is  not  ftri£lly  obferved,  whereas  in  Nepal,  where  there  are  no 
Mufelmans  (except  one  CaJ}:?nirian  merchant)  the  Hindu  religion  is  praftifed  in  its 
greatefl  purity:  every  day  of  the  month  they  clafs  under  its  proper  name,  when 
certain  facrifices  are  to  be  performed,  and  certain  prayers  offered  up  in  their  tem- 
ples: the  places  of  worfliip  are  more  in  number  in  their  towns  than,  I  believe,  are  to 
be  found  in  the  moft  populous  and  moft  flourifhing  cities  of  Chrijlendom ;  many  of 
them  are  magnilicient  according  to  their  ideas  of  architefture,  and  conftru£ted  at  a 
veiy  confiderable  expence  ;  fome  of  them  have  four  or  five  fquare  cupolas,  and  in 
feme  of  the  temples  two  or  three  of  the  extreme  cupolas,  as  well  as  the  doors  and 
■windows  of  them,  are  decorated  with  gilt  copper. 

In  the  city  of  Leat  Paitan  the  temple  of  Baghero  was  contiguous  to  my  habi- 
tation, and  was  more  valuable,  on  account  of  the  gold,  filver  and  jewels  it  contain- 
ed, than  even  the  houfe  of  the  king :  befides  the  large  temples  there  are  alfo  many 
fmall  ones,  whi^h  have  flairs,  by  which  a  fmgle  perfon  may  afcend,  on  the  outfide 
all  around  them  ;  and  fome  of  thofe  fmall  temples  have  four  fides,  others  fix,  with. 
fmall  ftone  or  marble  pillars  polillied  very  fmooth,  with  two  or  three  pyramidal 
flories,  and  all  their  ornaments  well  gilt,  and  neatly  worked  according  to  their  ideas 
of  tafte  :  and  I  think,  that,  if  Europtans  fhould  ever  go  into  Nipdl,  they  might  take 
fome  models  from  thofe  little  temples,  efpecially  from  the  two  which  are  in  the 
great  court  of  Leiit  luittan,  before  the  royal  palace :  on  the  outfide  of  fome  of  their 
temples  there  are  alfo  great  fquare  pillars  or  fingle  ftones  from  twenty  to  thirty 
feet  high,  upon  which  they  place  their  idols  fuperbly  gilt.  The  greateft  number  of 
their  temples  have  a  good  flone  ftaircafe  in  the  middle  of  the  four  fquares,  and,  at 
the  end  of  each  flight  of  flairs,  there  are  lines  cut  out  of  ftone  on  both  fides  : 
around  about  their  temples  there  are  alfo  bells,  which  the  people  ring  on  particular 
occauons ;  and  when  they  are  at  prayers,  many  cupolas  are  alfo  quite  filled  with 
little  bells  hanging  with  cords  in  the  infide  about  the  diftance  of  a  foot  from  each 
other,  which  make  a  great  noife  on  the  quarter  where  the  wind  conveys  the  found. 

There 
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There  are   not   only  fupcrb  temples  in  their  great  cities  l)ut  alfo  within   their 
caftles. 

To  the  eaftward  of  Cat'hviandu  at  the  diftance  of  about  two  or  three  miles  there 
is  a  place  called  Tolii,   by  which  there  flows   a  fmall  river,  the  water  of  which  is 
efteemed  holy  according  to  their  fuperflitious  ideas,  and   thither  they  carry  people 
of  high  rank,  when  they  are  thought  to   be  at  the  point  of  death  :  at  this  place 
there  is  a  temple,  which  is  not  inferiour  to  the  befl  and  richeft  in  any  of  the  capi- 
tal cities.     They  alfo  have   it  on  tradition,  that,  at  two  or  three  places  in  Nepal^ 
valuable  treafures  are  concealed  under  ground  :    one  of  thofe  places  they  believe  is 
T'Ju^  but  no  one  is  permitted  to  make  ufe  of  them  except  the  king,  and  that  only  in 
cafes  of  neceffity.     Thofe  treafures,  they  fay,  have  been  accumulated  in  this  man- 
ner :  when  any  temple  had  become  very  rich  from  the  offerings  of  the  people,  it 
was  deftroyed,  and  deep  vaults  dug  underground  one  above  another,  in  which  the 
gold,  filver,  gilt  copper,  jewels,  and  every  thing  of  value  were  depofited.     When  I 
was  in  Nepd.\  Gaixprejas,  king  of  Cafhrnandu^  being  in  the  utmoft  diftrefs  for 
money  to  pay  his  troops,  in  order  to  fupport  himfelf  againft  Prit'hwi'na'ra'yan, 
ordered  fearch  to  be  made  for  the  treafures  of  Tolu  ;  and,  having  dug  to  a  confider- 
able  depth  under  ground,  they  came  to  the  firft  vault,  from  which  his  people  took 
to  the  value  of  a  lac  of  rupees  in  gilt  copper,  with  which  Gainprejas  paid  his 
troops,  exclufive  of  a  number  of  fmall   figures  in  gold  or  gilt  copper,  which  the 
people  who  had  made  the  fearch  had  privately  carried  off:   and  this  I  know  very 
well ;  becaufe  one  evening  as  I  was  walking  in  the   country  alone,  a  poor  man, 
whom  I  met  on  the  road,  made  me  an  offer  of  a  figure  of  an  idol  in  gold  or  cop- 
per gilt,  which  might  be  five  or  fix  ficca  weight,  and  which  he  cautioufly  preferved 
under  his  arm,  but  I  declined  accepting  it.     The  people  of  Gaixprpjas  had  not 
completely  emptied  the  firlt  vault,  when  the  army  of  Prii 'inviNA'RA'yAN  ar- 
rived at  To/w,  polTelfed  themfelves  of  the  place  where  the  treafure  was  depofited, 
and  clofed  the  door  of  the  vault,  having  firft  replaced  all  the  copper  there  had  been 
on  the  outlide. 

To  the  weftward  alio  of  the  great  city  of  Lelit  Pet  tan  at  the  diflance  of  only 
three  miles,  is  a  caftle  called  Banga,  in  which  there  is  a  magnificent  temple  :  no 
one  of  the  miffionaries  ever  entered  into  this  caftle,  becaufe  the  people  who  have 
the  care  of  it,  have  fuch  a  fcrupulous  veneration  for  this  temple,  that  no  perlon  is 
permitted  to  enter  it  with  fhoes  on  ;  and  the  milfionarics,  unwilling  to  ihew  fuch 
rer^-uid  to  their  faUe  deities,  never  entered  it.     But  when  I  was  at  Nepal,  this  caftle 
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being  iri  the  pofleflioii  of  the  people  of  Gore  ha,  the  commandant  of  the  caftle  and 
of  the  two  forts  which  border  on  the  road,  being  a  friend  of  the  miffionaries,  gave 
nie  an  invitation  to  his  houfe,  as  he  had  occafion  for  a  little  phyfick  for  himfelf  and 
feme  of  his  people :  I  then,  under  the  protedtion  of  the  commandant,  entered  the 
caftle  feveral  times,  and  the  people  durft  not  oblige  me  to  take  off  my  fhoes.  One 
day,  when  I  was  at  the  commandant's  houfe,  he  had  occafion  to  go  into  the 
varanda,  which  is  at  the  bottom  of  the  great  court  facing  the  temple,  where  all  the 
chiefs  dependent  upon  his  orders  were  aflembled,  and  where  alfo  was  colleded  the 
wealth  of  the  temple ;  and,  wifhing  to  fpeak  to  me  before  I  weut  away,  he  called 
me  into  the  varanda.  From  this  incident  I  obtained  a  fight  of  the  temple,  and  then 
paffed  by  the  great  court  which  was  in  front :  it  is  entirely  marble  almoft  blue,  but 
interfperfed  with  large  flowers  of  bronze  well  difpofed  to  form  the  pavement  of  the 
great  court  yard,  the  magniticence  of  which  aftonilhed  me,  and  I  do  not  believe 
there  is  another  equal  to  it  in  Europe. 

Befides  the  magnificence  of  the  temples,  which  their  cities  and  towns  contain, 
there  are  many  other  rarities.  At  Caf  limdndu  on  one  fide  of  the  rnyal  garden  there 
is  a  large  fountain,  in  which  is  one  of  their  idols  called  Ndrdyan.  This  idol  is  of 
blue  ftone,  crowned  and  fleeping  on  a  mattrefs  alfo  of  the  fame  kind  of  ftone,  and 
the  idol  and  the  mattrefs  appear  as  floating  upon  the  water.  This  ftone  machine  is 
very  large:  and  I  believe  it  to  be  eighteen  or  twenty  feet  long  and  broad  in  propor^ 
tion,  but  well  worked  and  in  good  repair. 

In  a  wall  of  the  royal  palace  of  Cat'htndndu,  which  is  built  upon  the  court  before 
the  palace,  there  is  a  great  ftone  of  a  fingle  piece,  which  is  about  fifteen  feet  long, 
and  four  or  five  feet  thick ;  on  the  top  of  this  great  ftone,  there  are  four  fquare 
holes  at  equal  diftances  from  each  other :  in  the  infide  of  the  wall  they  pour  water 
into  the  holes,  and  in  the  court  fide,  each  hole  having  a  clofed  canal,  every  perfon 
may  draw  water  to  drink :  at  the  foot  of  the  ftone  is  a  large  ladder,  by  which 
people  afcend  to  drink ;  but  the  curiofity  of  the  ftone  confifts  in  its  being  quite  co- 
vered with  charaders  of  different  languages  cut  upon  it.  Some  lines  contain  the 
characters  of  the  language  of  the  country;  others  the  c\\:\.r&Q.Qi-s,  oi  Tibet;  others 
Perfian;  others  Greek,  befides  feveral  others  of  diffi^rent  nations;  and  in  the  middle 
there  is  a  line  of  Roman  characters  ;  which  appears  in  this  form  AVTOMNEW 
]>,T£R  LHIVERT ;  but  none  of  the  inhabitants  have  any  knowledge  how  they 
came  there,  nor  do  they  know  whether  or  not  any  European  had  ever  been  in  Nepal 

before 
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before  the  miflionarles,  who  arrived  there  only  the  beginning  of  the  prefent  cen- 
tury. They  are  manifeftly  two  French  nimes  of  feafons,  with  an  Engliftx  word 
between  them. 

There  is  aUb  to  the  northward  of  the  city  of  Cat' hmdiidu  a  hill  called  S'mibi^  upon 
which  are  fome  tombs  of  the  Lamas  of  Thibet,  and  other  people  of  high  rank  of  the 
fame  nation :  the  monuments  are  conftrufted  after  various  forms  ;  two  or  three  of 
them  are  pyramidal,  very  high  and  well  ornamented ;  fo  that  they  have  a  very 
good  appearance,  and  may  be  feen  at  a  confiderable  diftance ;  round  thefe  monu- 
ments are  remarkable  ftoaes  covered  with  characters,  which  probably  are  the  in- 
fcriptions  of  fome  of  the  inhabitants  of  liibet^  whofe  bones  were  interred  there. 
The  natives  of  Nepal  not  only  look  upon  the  hill  as  facred,  but  imagine  it  is  pro- 
tedled  by  their  idols  !  and  from  this  erroneous  fuppofition,  never  thought  of  ftation- 
ing  troops  there  for  the  defence  of  it,  although  it  be  a  pod  of  great  importance,  and 
only  at  a  fliort  mile's  diftance  from  the  city :  but  during  the  time  of  hoftilities  a 
party  of  Prit'hwi'na'r  a'yan's  troops  being  purfued  by  thofe  of  Gainprejas,  the 
former,  to  fave  themfelves,  fled  to  this  hill,  and,  apprehending  no  danger  from  its 
guardian  idols,  they  pofleffed  themfelves  of  it  and  erefted  a  fortification  (in  their 
own  ftyle)  to  defend  themfelves:  in  digging  the  ditches  round  the  fort,  which  were 
adjoining  to  the  tombs,  they  found  confiderable  pieces  of  gold,  with  a  quantity  of 
which  metal  the  corpfes  of  the  grandees  of  Tibet  are  always  interred,  and  when  the 
war  was  ended,  I  myfelf  went  to  fee  the  monuments  upon  the  hills. 

I  believe  that  the  kingdom  of  Nepal  is  very  ancient,  becaufe  it  has  always  pre- 
ferved  its  peculiar  language  and  independence ;  but  the  caufe  of  its  ruin  is  the  dif- 
fention  which  fubfifts  among  the  three  kings.  After  the  death  of  their  fovereign  the 
nobles  of  Lelit  Fattan  nominated  for  their  king  Gainprejas,  a  man  pofleffed  of 
the  greateft  influence  in  Nepal;  but  fome  years  afterwards  they  removed  him  from 
his  government,  and  conferred  it  upon  the  king  of  Bbatgan  ;  but  he  alfo  a  fhort 
time  afterwards  Vv^as  depofed  ;  and,  after  having  put  to  death  another  king  who 
fucceeded  him,  they  made  an  offer  of  the  government  to  PRiT'HwiNA'RA'yAN, 
who  had  already  commenced  war.  Prit'hwi'na  raVan  deputed  one  of  his  bro- 
thers, by  name  Delmerden  Sa  h,  to  govern  the  kingdom  of  Lelit  Fattan^  and  he 
was  in  the  actual  government  of  it,  when  I  arrived  at  Nepal;  but  the  nobles  per- 
ceiving that  Prit'hwi'na'ra'yan  flill  continued  to  interrupt  the  tranquillity  of  the 
kingdom,  they  dlfclaimed  all  fubjedlion  to  him,  and  acknowledged  for,  their  fove- 
reign Delmerden  Sa'h,  who  continued  the  war  againft  his  brother  Prit'hwi- 
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na'ra'yan:  but  foine  years  afterwards,  they  even  depofed  Delmerden  Sa'h, 
4nd  eledcd  in  his  room  a  poor  man  of  Lelit  Pat  tan,  who  was  of  royal  origin. 

The  king  of  BVatgan^  in  order  to  wage  war  with  the  other  kings  of  Nepal^  had 
demanded  affiftance  from  Prit'hwi'na'ra'yan:  but  feeing  that  Prit'hwi'na'ra'- 
YAN  was  pofTefling  himfelf  of  the  country,  he  was  obliged  to  defift,  and  to  take  mea- 
fures  for  the  defence  of  his  own  poffeffions,  fo  that  the  king  of  Gorcba.,  although  he  had 
been  formerly  a  fubjed  of  Gainprej  as,  taking  advantage  of  the  diffentions,  which 
prevailed  among  the  other  kings  of  Nepal,  attached  to  his  party  many  of  the  moun- 
tain chiefs,  promiiing  to  keep  them  in  poffeflion,  and  alfo  to  augment  their  authority 
and  importance ;  and,  if  any  of  them  were  guilty  of  a  breach  of  faith,  he  feized 
their  country  as  he  had  done  to  the  kings  of  Marecajis,  although  his  relations. 

The  king  of  Gore  ha  having  already  pofleffed  himfelf  of  all  the  mountains  which 
furround  the  plain  of  Nep/if,  began  to  defcend  into  the  flat  country,  imagining  he 
iliould  be  able  to  carry  on  his  operations  with  the  fame  facility  and  fuccefs,  as  had 
attended  him  on  the  hills  ;  and,  having  drawn  up  his  army  before  a  town,  contain- 
ing about  8000  houfes,  fituate  upon  a  hill  called  Cirtipiir,  about  a  league's  diftance 
from  Cci'hmandii,  employed  his  utmoft  endeavours  to  get  poffefFion  of  it :  the  in- 
habitants of  Cirtipur  rectmng  no  fupport  from  the  king  of  Lelit  Pat  tan,  to  whom 
they  were  fubjcdl,  applied  for  afliftance  to  Gainprejas,  who  immediately  marched 
with  his  whole  army  to  their  relief,  gave  battle  to  the  army  of  the  king  of  Gore* ha, 
and  obtained  a  complete  viftory.  A  brother  of  the  king  of  Gore  ha  was  killed  on 
the  field  of  battle ;  and  the  king  himfelf,  by  the  affiftance  of  good  bearers,  nar- 
rowly efcaped  with  his  life  by  fleeing  into  the  mountains :  after  the  afbion,  the  in- 
habitants of  C/r///'7if/- demanded  Gainprejas  for  their  king,  and  the  nobles  of  the 
town  went  to  confer  with  him  on  the  bufmefs,  but,  being  all  affembled  in  the  fame 
apartment  with  the  king,  they  were  all  furprized  and  feized  by  his  people.  After 
the  feizure  of  thofe  perfons,  Gainprejas,  perhaps  to  revenge  himfelf  of  thefe 
nobles,  for  having  refufed  their  concurrence  to  his  nomination  as  king,  privately 
caufed  fome  of  them  to  be  put  to  death  ;  another,  by  name  Danuvanta,  was  led 
through  the  city  in  a  woman's  drefs,  along  v.-ith  feveral  others,  clothed  in  a  ridi- 
culous and  v/himfical  manner,  at  the  expence  of  the  nobles  of  Lelit  Pattan.  They 
were  then  kept  in  clofe  confinement  for  a  long  time  :  at  laft,  after  making  certain 
promifcs,  and  interefting  all  the  principal  men  of  the  country  in  their  behalf, 
C;ain'Prf.jas  fct  them  at  liberty. 
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The  king  of  Gore' ha,  defpairing  of  his  ability  to  get  pofTeflion  of  the  plain  of 
Nepal  by  ftrength,  hoped  to  efFedl  his  purpofe  by  caufing  a  famine,  and  with  this 
defign,  ftationed  troops  at  all  the  paffes  of  the  mountains  to  prevent  any  intercourfe 
with  Nepal;  and  his  orders  were  moft  rigoroufly  obeyed j  for  every  perfon  who 
was  found  in  the  road*,  with  only  a  little  fait  or  cotton  about  him,  was  hung  upon  a 
tree  ;  and  he  caufed  all  the  inhabitants  of  a  neighbouring  village  to  be  put  to  death 
in  a  mofl:  cruel  manner :  even  the  women  and  children  did  not  efcape,  for  having 
fupplied  a  litde  cotton  to  the  inhabitants  of  Nepal',  and,  when  I  arrived  in  that 
country  at  the  beginning  of  1769,  it  was  a  moft  horrid  fpedacle  to  behold  fo  many 
people  hanging  on  trees  in  the  road.  However  the  king  of  Gore  ha  being  alfo  dif- 
appointed  in  his  expedations  of  gaining  his  end  by  this  projedt,  fomented  diflen- 
tions  among  the  nobles  of  the  three  kingdoms  of  Nepal,  and  attached  to  his  party 
many  of  the  principal  ones  by  holding  forth  to  them  liberal  and  enticing  promifes, 
for  which  purpofe  he  had  about  2000  Brdhmens  in  his  fervlce.  When  he  thought 
he  had  acquired  a  party  fufficiently  ftrong,  he  advanced  a  fecond  time  with  his 
army  to  Cirttpiir^  and  laid  fiege  to  it  on  the  north  weft  quarter,  that  he  might 
avoid  expofmg  his  army  between  the  two  cities  of  Cat'hmdndu,  and  Lelit  Pattan. 
After  a  fiege  of  feveral  months,  the  king  of  Gore' ba  demanded  the  regency  of  the 
town  cf  Cirtipur,  when  the  commandant  of  the  town,  feconded  by  the  approba- 
tion of  the  inhabitants,  difpatched  to  him  by  an  arrow  a  very  impertinent  and  ex- 
afperating  anfwer.  The  king  of  Gorc^ha  was  fo  much  enraged  at  this  mode  of 
proceeding,  that  he  gave  immediate  orders  to  all  his  troops  to  ftorm  the  town  on 
every  fide :  but  the  inhabitants  bravely  defended  it,  fo  that  all  the  efforts  of  his 
men  availed  him  nothing  ;  and,  when  he  faw  that  his  army  had  failed  -  of  gaining 
the  precipice,  and  that  his  brother  named  Suruparatna  had  fallen  wounded  by 
an  arrow,  he  was  obliged  to  raife  the  fiege  a  fecond  time  and  to  retreat  with  his  army 
from  Cirtipur.  The  brother  of  the  king  was  afterwards  cured  of  his  wound  by 
our  father  Michael  Angelo,  who  is  at  prefent  in  Bettia. 

After  the  adlion  the  kiiig  of  Gorc'ba  fent  his  army  againft  the  king  of  La?fiji, 
(one  of  the  twenty-four  kings  who  reign  to  the  weftward  of  Ne'pdl)  bordering 
upon  his  own  kingdom  of  Gore' ha  :  after  many  defperate  engagements  an  accommo- 
dation took  place,  with  the  king  of  Lamji :  and  the  king  of  Gorc^hd  colleding  all 
his  forces,  fent  them  for  the  third  time  to  beliege  Cirtipur,  and  the  army  on  this 
expedition  was  commanded  by  his  brother  Surcp aratn a.  The  inhabitants  of  Cir- 
tipur defended  themfelves  with  their  ufual  bravery,  and  after  a  fiege  of  feveral 
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months,  the  three  kings  of  Nepal  affembled  at  Cafhmandu  to  march  a  body  of 
troops  to  the  reUef  of  Cirtipur :  one  day  in  the  afternoon  they  attacked  fome  of 
the  Tanas  of  the  Gore  hians^  but  did  not  fucceed  in  forcing  them,  becaufe  the  king 
of  Gore  has  party  had  been  reinforced  by  many  of  the  nobility,  who  to  ruin 
Gainprejas  were  wiUing  to  facrifice  their  own  lives.  The  inhabitants  of  C/r- 
tipur  having  already  fuftained  fix  or  feven  months  fiege,  a  noble  of  Lelii  Pattan 
called  Danuvanta  fled  to  the  Gore' ha  party,  and  treacheroufly  introduced  their 
army  into  the  town :  the  inhabitants  might  ftill  have  defended  themfelves,  having 
many  other  fortreffes  in  the  upper  parts  of  the  town  to  retreat  to  ;  but  the  people 
at  Gore' ha  having  publifhed  a  general  amnefty,  the  inhabitants  greatly  exhaufted  by 
the  fatigues  of  a  long  fiege,  furrendered  themfelves  prifoners  upon  the  faith  of 
that  promife.  In  the  mean  time  the  men  of  Gorc'ha  feized  all  the  gates  and  for- 
treffes within  the  town;  but  two  days  afterwards  Prit'hwina'ra'yan,  who  was 
at  Navacuta  (along  day's  journey  diftant)  iflued  an  order  to  Suru'paratna,  his 
brother,  to  put  to  death  fome  of  the  principal  inhabitants  of  the  town,  and  to  cut 
off  the  nofes  and  lips  of  every  one,  even  the  infants,  who  were  not  found  in  the 
arms  of  their  mothers  ;  ordering  at  the  fame  time  all  the  nofes  and  lips,  which  had 
been  cut  off,  to  be  preferved,  that  he  might  afcertain  how  many  fouls  there  were, 
and  to  change  the  name  of  the  town  into  Najkatdpur,  which  fignifies  the  toun  of 
cut-nofcs,  the  order  was  carried  into  execution  with  every  mark  of  horror  and 
cruelty,  none  efcaping,  but  thofe  who  could  play  on  wind  inftruments  ;  although 
father  Michael  Angelo,  who,  without  knowing  that  fuch  an  inhuman  fcene 
was  then  exhibited,  had  gone  to  the  houfe  of  Suru'paratna,  interceded  much 
in  favour  of  the  poor  inhabitants  :  many  of  them  put  an  end  to  their  lives  in  defpair; 
others  came  in  great  bodies  to  us  in  fearch  of  medicines,  and  it  was  mofl  fhocking  to 
fee  manyliving  people  with  their  teeth  and  nofes  refembling  the  fkulls  of  the  deceafed. 
After  the  capture  of  Cirtipur,  Prit'hwi'na'r  a'yan  difpatched  immediately  his 
army  to  lay  fiege  to  the  great  city  of  helit  Pattan.  The  Gore'' hians  furrounded  half 
the  city  to  the  weflward  with  their  Tanas^  and,  my  houfe  being  fituated  near  the 
gate  of  that  quarter,  I  was  obliged  to  retire  to  Cafhtnandu^  to  avoid  being  expofed 
to  the  fire  of  the  befiegers.  After  many  engagements  between  the  inhabitants  of 
the  town  of  Lelit  Pattan,  and  the  men. of  Gorc'ha^  in  which  much  blood  was 
■fpilled  on  both  fides,  the  former  were  difpofed  to  furrender  themfelves,  from  the 
fear  of  luving  their  nofes  cut  off,  like  thofe  at  Cirtipur,  and  alfo  their  right  hands, 
a  barbarity  the  Gore' hians  had  threatened  them  with,  unlefs  they  would  furrender 
within  five  days.     One  night  all  the  Gore' hians  quitted  the  fiege  of  Lelit  Pattan  to 
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|)urfue  the  Englijh  army,  which,  under  the  command  of  Captain  Kinloch,  had- 
already  taken  Siditli^  an  important  fort  at  the  foot  of  the  N^pal  hills,  which  border 
upon  the  kingdom  of  Tirhut :  but  Captain  Kinloch  not  being  able  to  penetrate  the 
hills,  either  on  the  Sididi  quarter  or  by  the  pafs  at  Hareapur^  in  the  kingdom  of 
Macwanpur,  the  army  of  Gore' ha  returned  to  Nepal  to  direct  their  operations 
againft  the  city  of  Cat'hmandu,  where  Gainprejas  was,  who  had  applied  for 
fuccour  to  the  Rnglifb,  During  the  fiege  of  Caf  hmcindu  the  Brdhmens  of  Gore  ha 
came  almoft  every  night  into  the  city,  to  engage  the  chiefs  of  the  people  on  the  part 
of  their  king,  and  the  more  effeftually  to  impofe  upon  poor  Gainprejas,  many 
of  the  principal  Brdhmens  went  to  his  houfe,  and  told  him  to  perfcvere  with  confi- 
dence, that  the  chiefs  of  the  Gore  ha  army  were  attached  to  his  caufe,  and  that 
even  they  themfelves  would  deliver  up  their  king  Prit'hwina'ra'yan  to  his 
hands.  -  Having  by  thefe  artifices  procured  an  opportunity  of  detaching  from  his 
party  all  his  principal  fubjeds,  tempting  them  with  liberal  promlfes  according  to 
their  cuftom,  Oiie  night  the  men  of  Gore  ha  entered  the  city  without  oppofition, 
and  the  wretched  Gainprejas,  perceiving  he  was  betrayed,  had  fcarce  time  to 
efcape  with  about  three  hundred  of  his  beft  and  moft  faithful  Hindiijldni  troops  to-  ■ 
wards  Lelit  Pattan^  which  place  however  he  reached  the  fame  night. 

The  king  of  Gore'' ha  having  made  himfelf  mafter  of  Cat' hmundu  in  the  year  1 768, . 
perfifted  in  the  attempt  of  pofleffing  himfelf  alfo  of  the  city  of  Ltlit  Pattan,  pro- 
mifing  all  the  nobles,  that  he  would  fuffer  them  to  remain  in  the  pofTeffion  of  their  - 
property,  that  he  would  even  augment  It ;  and,  becaufe  the  nobles  of  LcUt  Pattan 
placed  a  reliance  on  the  faith  of  his  promlfes,  he  fent  his  domeftick  prieft  to  make 
this  proteftatlon ;  that,  if  he  failed  to  acquit  himfelf  of  his  promife,  he  fhould 
draw  curfes  upon  himfelf  and  his  family  even  to  the  fifth,  paft  and  fucceeding  gene- 
ration, fo  that  the  unhappy  Gainprejas  and  the  king  of  Lelit  Pattan,  feeing  that 
the  nobility  werS  difpofed  to  render  themfelves  fubjeft  to  the  king  of  Gdrc'ha^ 
withdrew  themfelves  with  their  people  to  the  king  of  B'hatgdn:  when  the  city  of 
"Lelit  Piiltai  became  fubjed;  to  the  king  of  Gore' ha,  he  continued  for  fome  time  to 
treat  the  nobility  with  great  attention,  and  propofed  to  appoint  a  viceroy  of  the  city 
from  among  them.  Two  or  three  months  afterwards,  having  appointed  the  day 
for  making  his  formal  entrance  into  the  city  of  Lelit  Pott  m,  he  made  ufe  of  Innu- 
merable ftratagems  to  get  into  his  pofleflion  the  perfons  of  the  nobility,  and  in  the 
end  fucceeded;  he  had  prevailed  upon  them  to  permit  their  fons  to  remain  at  court 
as  companions  of  his  Ton  ;  he  had  difpatched  a  ncble  of  each  houfe  to  ha-caeut^  or 
New  tort^  pretending  that  the  apprchenaons  he  entertained  of  them  had  prevented 
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his- making  a  public  entrance  into  the  city;  and  the  remaining  nobles  were  feized  a*, 
the  liver  without  the  town,  where  they  went  to  meet  him  agreeably  to  a  prior  en- 
a^rement.  Afterwards  he  entered  the  city,  made  a  vifit  to  the  temple  of  Bag  hero, 
.Ijoining  to  our  habitation,  and  pafling  in  triumph  through  the  city  amldft  immenfe 
numbers  of  foldiers,  who  compofed  his  train,  entered  the  royal  palace,  which  had 
been  prepared  for  his  reception  ;  in  the  mean  time  parties  of  his  foldiers  broke  open 
the  houfes  of  the  nobility,  feized  all  their  effedls,  and  threw  the  inhabitants  of  the 
-city  into  the  utmoft  confternation  :  after  having  caufed  all  the  nobles  who  Avere  in  his 
power  to  be  put  to  death,  or  rather  their  bodies  to  be  mangled  in  a  horrid  manner,  he 
departed  with  a  dcilgn  of  bcfieging  h'hatgan,  and  we  obtained  permiffion,  through 
the  intcvcRof  his  fon,  to  retire  with  all  the  Chrifiians  into  the  pofleflions  oix\vcEngliJk. 

At  the  commencement  of  the  year  1769,  the  king  of  Gore' ha  acquired  pofleffion 
of  the  city  of  Whatgdn,  by  the  fame  expedients  to  which  he  owed  his  former  fuc- 
ceill-s,  and  on  his  entrance  with  lus  troops  into  the  city,  Gainprejas,  feeing  he 
had  no  refource  left  to  fave  himfelf,  ran  courageoufly  with  his  attendants  towards  the 
king  of  Gore  Ik),  and,  at  a  fmall  diftance  from  his  palanquin,  received  a  wound  in 
his  foot,  which  a  few  days  afterwards  occafioned  his  death.  The  king  of  Leht 
Fattan  was  confined  in  irons  till  his  death,  and  the  king  of  Khatgan,  being  very 
far  advanced  in  years,  obtained  leave  to  go  and  die  -at  Banares.  A  fliort  time  after- 
wards the  mother  of  Gainprejas  alfo  procured  the  fame  indulgence,  having  from 
old  age  already  loll  her  eye-fight ;  but  before  her  departure  they  took  from  her  a 
necklace  of  jewels ;  as  fhe  herfelf  told  me,  when  flie  arrived  at  Pat?ja  with  the 
widow  of  her  grand-fon  :  and  I  could  not  refrain  from  tears,  when  I  beheld  the 
mifery  and  difgrace  of  this  blind  and  unhappy  queen. 

The  king  of  Gore' ha,  having  thus  in  the  fpace  of  four  years  efFe<3:ed  the  conqucft 
of  AV^i//,>.made  hrmfelf  mafter  alfo  of  the  country  of  the  Ciratas  to  the  eaft  of  it,  and 
of  other  kingdoms,  as  far  as  the  borders  of  Coch  Bihar :  after  his  deceafe,  his  eldeft  fon 
Tratap  Sinh  held  the  government  of  the  whole  country;  but  fcarcely  two  yeai's 
after  on  I'rata'p  Sinh's  death,  a  younger  brother,  by  name  Baha'dar  Sa'h,  who 
relided  then  at  Bett'ui  with  his  uncle  Delmerden  Sa'h,  was  invited  to  accept  of  the 
government,  and  the  beginning  of  his  government  was  marked  with  many  maflacres. 
The  royal  family  is  in  the  greateft  confufion,  becaufe  the  queen  lays  claim  to  the  go- 
vernment in  the  name  of  her  fon,  whom  fhe  had  by  Pr  ata'p  Sinh  ;  and  perhaps  the 
oath  violated  by  Pri  t'hwina  RA'YAN  will  in  the  progrefs  of  time  have  its  effed. 
Such  have  been  the  fucceffors  of  the  kingdoms  of  Nepal^  of  which  Pritwina  ra'- 
VAN  had  thus  acquired  poITellion. 

ON 
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XVIII. 

ON  THE  CURE  OF  PERSONS  BITTEN  BY  SNAKES. 

By  John  Williams,  E/q. 

HE  following  ftatement  of  fads  relative  to  the  cure  of  perfons  bitten  by  fnakes, 
feledled  from  a  number  of  cafes,  which  have  come  within  my  own  knowledge,  re- 
quire no  prefatory  introduction  ;  as  it  points  out  the  means  of  obtaining  the  greateft 
felf-gratification  the  human  mind  is  capable  of  experiencing  ;  that  of  the  preferva- 
tion  of  the  life  of  a  fellow-creature,  and  fnatching  him  from  the  jaws  of  death,  by 
a  method  which  every  perfon  is  capable  of  availing  himfelf  of  Eau  de  Luce,  I 
learn  from  many  communications  which  I  have  received  from  different  parts  of  the 
country,  anfwers  as  well  as  the  pure  Cauftick  Alkali  Spirit;  and  though,  from  its 
having  fome  effential  oils  in  its  compofition,  it  may  not  be  fo  powerful,  yet,  as  it 
muft  be  given  with  water,  it  only  requires  to  encreafe  the  dofe  in  proportion ;  and, 
fo  long  as  it  retains  its  milky  white  colour,  it  is  fufEciently  efficacious. 

From  the  effedl  of  a  ligature  applied  between  the  part  bitten  and  the  heart,  it  is 
evident  that  the  poifon  diffufes  itielf  over  the  body  by  the  returning  venous  blood  ; 
deftroying  the  irritability,  and  tendering  the  fyftem  paralytick.  It  is  therefore  pro- 
bable that  the  Volatile  Caudick  Alkali  in  refilling  the  difeafe  of  the  poifon,  does  not 
adt  fo  much  as  a  fpecifick  in  deftroying  its  quality,  as  by  counterading  the  effedl  on 
the  fyftem,  by  ftimulating  the  fibres,  and  preferving  that  irritability  which  it  tends  to 
deftroy. 

CASE  I. 
In  the  month  of  Augiift,  1780,  a  fei-vant  of  mine  was  bitten  in  the  heel,  as  he 
fuppofed,  by  a  fnake ;  and  in  a  few  minutes  was  in  great  agony,  with  convulfions 
about  the  throat  and  jaws,  and  continual  grinding  of  teeth  :  having  a  wafh  to  try 
the  effeds  of  Volatile  Alkali  in  fuch  cafes,  I  gave  him  about  forty  drops  of  Eau  de 
Luce  in  water,  and  applied  fome  of  it  to  the  part  bitten  ;  the  dofe  was  repeated  eveiy 
eight  or  ten  minutes,  till  a  fmall-  phial-full  was  expended  :  it  was  near  two  hours 
before  it  could  be  faid  he  was  out  of  danger.  A  numbnefs  and  pricking  fenfation 
w^as  perceived  extending  itfelf  up  to  the  knee,  w^here  a  ligature  was  applied  fo  tight 
as  to  ftop  the  returning  venous  blood,  which  feemingly  checked  the  progrefs  of  the 
deleterious  poifon.     The  foot  and  leg,  up  to  where  the  ligature  was  made,  were 

T  T  ftiff 


318  OX  THE  CURE  OF 

ftiff  and  painful  for  feveral  days  ;  and,  which  appeared  very  fiiigular,  were  covered 
with  a  branny  Icale. 

The  above  was  the  firft  cafe  in  which  I  tried  the  effeds  of  the  Volatile  Alkali, 
and,  apprehending  vhat  the  eilentlal  oils  in  the  compofition  of  Eaii  de  Luce,  though 
made  of  the  flrong  Ca  jilick  Volatile  Spirit,  would  confiderably  diminifh  its  powers. 
I  was  induced,  the  next  opportunity  thai  offered,  to  tiy  the  effeds  of  pure  Volatile 
Cauftick  Alkali  Spirit,  and  accordingly  prepared  fome  from  Quicklime  and  the  Sal 
Ammoniack  of  this  country. 

C  A  S  E     11. 

In  July^  1782,  a  woman  of  the  Brahmen  caft,  who  lived  in  my  neighbourhood  at 
Chunar^  was  bitten  by  a  Cohrade  Capcl'o\iQX.\\Q<tx\  the  thumb  and  fore-finger  of  her 
right  hand  :  prayers  and  fuperftitious  incantations  were  pradtifed  by  the  Brdhmens 
about  her  till  Ihe  became  fpeechlefs  and  convulfed,  with  locked  jaws,  and  a  profufe 
difcharge  of  faliva  running  from  her  mouth.  On  being  informed  of  the  accident, 
I  immediately  fent  a  fervant  with  a  bottle  of  the  Volatile  Cauftick  Alkali  Spirit,  of 
which  he  poured  about  a  tea-fpoon-full,  mixed  with  water,  down  her  throat,  and 
applied  fome  of  it  to  the  part  bitten :  the  dofe  was  repeated  a  few  minutes  after, 
when  fhe  was  evidently  better,  and  in  about  half  an  hour  was  perfedly  recovered. 

This  accident  happened  in  a  fmall  hut,  where  I  faw  the  fnake,  which  was  a  middle- 
fized  Cobra  d:  C.^-f-ello  :  the  Brdkmcns  would  not  allow  it  to  be  killed.  In  the  above 
cafe,  no  other  means  whatever  were  ufed  for  the  recovery  of  the  patient  than  are 
here  recited. 

CASE  III. 
A  woman-fervant  in  the  family  of  a  gentleman  sxBenares  was  bitten  in  the  foot  by 
a  Cobrc  de  Capello  :  the  gentleman  imm-ediately  applied  to  me  for  fome  of  the  Vola- 
tile Cauftick  Alkali,  which  I  fortunately  had  bv  me.  I  gave  her  about  fixty  drops  in 
water,  and  alfo  applied  fome  of  it  to  the  part  bitten  :  in  about  {tv&n  or  eight  minutes 
after,  fne  was  quite  recovered.  In  the  above  caie,  I  was  not  witnefs  to  the  deleterious 
effed  of  the  polfon  on  the  patient ;  but  faw  the  fnake  after  it  was  killed. 

CASE     IV. 
In  Jijly,  1784,  the  wife  of  a  fervant  of  mine  was  bitten  by  a  Cobra  de  Capello  on 
the  out-fide  of  the  little  toe  of  her  right  foot.     In  a  few  minutes  fhe  became  con- 
vulfed, 
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vulfed,  particularly  about  the  jaws  and  throat,  with  a  continued  gnafhlng  of  the 
teeth.  She  at  firft  complained  of  a  numbnefs  extending  from  the  wound  upwards, 
but  no  ligature  was  applied  to  the  Umb.  About  iixty  drops  of  the  Volatile  CauRick 
Spirit  were  given  to  her  in  water,  by  forcing  open  her  mouth,  which  was  ftrongly 
convulfed  :  in  about  feven  minutes  the  dofe  was  repeated,  when  the  convulfions  left 
her ;  and  in  three  more  fhe  became  fenfible,  and  fpoke  to  thofe  who  attended  her, 
A  few  drops  of  the  fpirit  had  alfo  been  applied  to  the  wound.  The  fnake  was  killed 
and  brought  to  me,  which  proved  to  be  a  Cobra  de  Capello, 

CASE     V. 

As  it  is  generally  believed,  that  the  venom  of  fnakes  is  more  malignant  during  hot 
dry  weather,  than  at  any  other  feafon,  the  following  cafe,  which  occurred  in  the 
month  of  July,  1788,  when  the  weather  was  extremely  hot,  no  rain,  excepting  a 
flight  fhower,  having  fallen  for  many  months,  may  not  be  unworthy  notice. 

A  fervant  belonging  to  an  OfEcer  at  Jiianpoor,  was  bitten  by  a  fnake  on  the  leg, 
about  two  inches  above  the  outer  ankle.  As  the  accident  happened  in  the  evening, 
he  could  not  fee  what  fpecies  of  fnake  it  was  :  he  immediately  tied  a  ligature  above 
the  part  bitten,  but  w'as  in  a  few  minutes  in  fuch  exquifite  torture  from  pain, 
which  extended  up  his  body  and  to  his  head,  that  he  foon  became  dizzy  and  fenfe- 
lefs.  On  being  informed  of  the  accident,  I  fent  my  fervant  with  a  phial  of  the  Vo- 
latile Cauftick  Alkali,  who  found  him,  wheii  he  arrived,  quite  torpid,  with  the 
faliva  running  out  of  his  mouth,  and  his  jaws  fo  faft  locked,  as  to  render  it  neceflary 
to  ufe  an  inftrument,  to  open  them  and  adminifter  the  medicine.  About  forty  drops 
of  the  Volatile  Cauftick  Spirit  were  given  to  him  in  water,  aiwi  applied  to  the  wound ; 
and  the  fame  dofe  repeated  a  few  minutes  after.  In  about  half  an  hour  he  was  per- 
fectly recovered.  On  examining  the  part  bitten,  I  could  difcover  the  marks  of 
three  fangs ;  two  on  one  fide,  and  one  on  the  other ;  and,  from  the  diftance  they 
were  afunder,  I  fhould  judge  it  a  large  fnake.  More  than  ten  minutes  did  not  ap- 
pear to  have  elapfed  from  the  time  of  his  being  bitten,  till  the  medicine  was  admi- 
niftered.  The  wounds  healed  immediately,  and  he  was  able  to  attend  to  his  duty 
the  next  day.  Though  the  fpecies  of  fnake  was  not  afcertained,  yet  I  judge  from 
the  flow  of  faliva  from  the  mouth,  convulfive  fpafms  of  the  jaws  and  throat,  as  well 
as  from  the  marks  of  three  fangs,  that  it  muft  have  been  a  Cobra  dc  Capello  \  and, 
.though  I  have  met  with  five. and  fix  fangs  of  different  fizes  in  fnakes  of  that  fpecies, 

I  never 
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I  never  obferved  the  marks  of  more  than  two  having  been  appUed  in  biting  in  any 
other  cafe,  which  came  within  my  knowledge. 

C  A  S  E     VI. 

In  September,  1786,  a  fervant  belonging  to  Captain  S ,  who  was  then  at  Be- 
nares, was  bitten  in  the  leg  by  a  large  Cobra  de  Capello :  he  faw  the  fnake  coming 
towards  him,  with  his  neck  fpread  out  in  a  very  tremendous  manner,  and  endea- 
voured to  avoid  him  ;  but,  before  he  could  get  out  of  his  way,  the  fnake  feized  him 
by  the  leg,  and  fecured  his  hold  for  fome  time,  as  if  he  had  not  been  able  to  extricate 
his  teeth.  Application  was  immediately  made  to  his  mafter  for  a  remedy,  who  fent 
to  confult  me ;  but,  before  I  arrived,  had  given  him  a  quantity  of  fweet  oil,  which 
he  drank.  So  foon  as  I  faw  him,  I  direfted  the  ufual  dofe  of  Volatile  Cauftick  Alkali 
to  be  given,  which  fortunately  brought  away  the  oil  from  his  ftomach,  or  it  is  pro- 
bable that  the  ftimulating  effed:  of  the  Volatile  Spirit  would  have  been  fo  much 
blunted  by  it,  as  to  have  become  inefficacious :  a  fecond  dofe  was  immediately  admi- 
niftered,  and  fome  time  after  a  third.  The  man  recovered  in  the  courfe  of  a  few 
hours.  As  oil  is  frequently  adminiflered  as  a  remedy  in  the  bite  of  fnakes,  I  think 
it  neceffary  to  caution  againft  the  ufe  of  it  with  the  Volatile  Alkali,  as  it  blunts  the 
ftimulating  quality  of  the  fplrit,  and  renders  it  ufelefs. 

Of  the  numerous  fpecies  of  fnakes  which  I  have  met  with,  not  above  fix  were 
provided  with  poifonous  fangs  ;  though  I  have  examined  many  which  have  been 
confidered  by  the  natives  as  dangerous,  without  being  able  to  difcover  any  thing 
noxious  In  them. 

The  following  Is  an  inflance  of  the  deleterious  effect  of  the  bite  of  a  fnake  called 
by  the  natives  Krait,  a  fpecies  of  the  Boa^  which  I  have  frequently  met  with  in  this 
part  of  the  country. 

CASE  VII. 
On  the  1 6th  September^  1 788,  a  man  was  brought  to  me  who  had  been  bitten  by  a 
fnake,  with  the  marks  of  two  fangs  on  two  of  his  toes  ;  he  was  fald  to  have  been 
bitten  above  an  hour  before  I  faw  him:  he  was  perfedlly  fenfible,  but  complained  of 
great  pain  In  the  parts  bitten,  with  an  univerfal  languor.  I  immediately  gave  him 
thirty  drops  of  the  Volatile  Cauftick  Alkali  Spirit  in  water,  and  apphed  fome  of  it 
to  the  wounds  :  In  a  few  minutes  he  became  eafier,  and  in  about  half  an  hour  was 
carried  away  by  his  friends,  v/ith  perfea  confidence  in  his  recovery,  without  having 

taken 
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taken  a  fecond  dofe  of  the  medicine,  which  indeed  did  not  appear  to  have  been  ne- 
ceflary  ;  but,  whether  from  the  efFe£t  of  the  bite  of  the  fnake,  or  the  motion  of  the 
dooly  on  which  he  was  carried,  I  know  not;  but  he  became  fick  at  the  ftomach, 
threw  up  the  medicine,  and  died  in  about  a  quarter  of  an  hour  after.  The  man 
faid,  that  the  fnake  came  up  to  him  while  he  was  fitting  on  the  ground  ;  and  that 
he  put  him  away  with  his  hand  once,  but  that  he  turned  about  and  bit  him  as  de- 
fcribed  :  the  fnake  was  brought  to  me  which  I  examined  ;  it  was  about  two  feet  and 
a  half  long,  of  a  lightifh  brown  colour  on  the  back,  a  white  belly,  and  annulated 
from  end  to  end,  which  208  abdominal,  and  forty-fix  tail  fcuta.  I  have  met  with 
feveral  of  them  from  thirteen  inches  to  near  three  feet  in  length  ;  it  had  two  poifon- 
ous  fangs  in  the  upper  jaw,  which  lay  naked,  with  their  points  without  the  upper 
lip.  It  does  not  fpread  its  neck  like  the  Cobra  de  Capello,  when  enraged  j  but  is 
very  a£tive  and  quick  in  its  motion. 

I  have  feen  inftances  of  perfons  bitten  by  fnakes,  who  have  been  fo  long  without 
afliftance,  that,  when  they  have  been  brought  to  me,  they  have  not  been  able  to 
fwallow,  from  convulfions  of  the  throat  and  fauces,  which  is,  I  obferve,  a  conftant 
fymptom  of  the  bite  of  the  Cobra  de  Capello :  and  indeed  I  have  had  many  perfons 
brought  to  me  who  had  been  dead  fome  time ;  but  never  knew  an  inftance  of  the 
Volatile  Cauftick  Alkali  failing  in  its  effed,  where  the  patient  has  been  able  to 
fwallow  it. 


XIX. 

ON  SOME  ROMAN  COINS  FOUND  AT  NELORE. 

To  the  President  of  the  Asiatick  Society. 
Si  r, 
I  HAVE  the  honour  to  prefent  you  with  an  extract  of  a  letter  from  Mr.  Alex- 
ander Davidson,  late  Governor  of  Madras,  giving  an  account  of  fome  Roman 
Coins  and  Medals  lately  found  near  Nelor,  together  with  a  drawing  of  them  copied 
from  one  tranfmitted  by  Mr.  Davidson;  which,  I  imagine,  may  be  acceptable  to 
the  Ajiatick  Society. 

I  have  the  honour  to  be. 
Sir, 

Your  moft  obedient  humble  fervant, 

S.  DAVIS. 

Calcutta^  March  20,  1788, 
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EXTRACT  OF  A  i^ETTER  FROM  ALEXANDER  DAVIDSON,  ESQ. 

DATED   MADRAS,   JULY   12,    I787. 

PEASANT  near  Nelbr,  about  loo  miles  north-weft  of  Madras^  was  plough- 
in"-  on  the  fide  of  a  ftony  craggy  hill :  his  plough  was  obftruded  by  fome  brickwork: 
he  du"-,  and  difcovered  the  remains  of  a  fmall  Hindu  temple,  under  which  a  little 
pot  was  found  with  Roman  Coins  and  Medals  of  the  fecond  century. 

He  fold  them  as  old  .gold ;  and  many  no  doubt  were  melted,  but  th.e  Naivdb 
Am I'RU L  Umar  a' recovered  upwards  of  thirty  of  them.  This  happened  while  I 
was  governor  ;  and  I  had  the  choice  of  two  out  of  the  whole.  I  chofe  an  Adri  Ai^ 
and  a  Faustina. 

Some  of  the  Trajans  were  in  good  prefervation.  Many  of  the  Coins  could 
not  have  been  in  circulation  :  they  were  all  of  the  pureft  gold,  and  many  of  them 
as  frefh  and  beautiful  as  if  they  had  come  from  the  Mint  but  yefterday  :  fome  were 
much  defaced  and  perforated,  and  had  probably  been  worn  as  ornaments  on  the  arm 
and  others  pending  from  the  neck. 

Lfend  you  drawings  of  my  two  Coins,  and  have  no  Objeflion  to  your  publifhing 
an  account  of  them  in  the  Tranfadions  of  the  Afint'ick  Society.  I  received  my  in- 
formation refpeding  them  from  the  young  Naivdb,  and  if  my  name  be  neceflary  to 
authenticate  the  fads  I  have  related,  you  have  my  permiflion  to  ufe  it. 


XX. 

ON  TWO  HINDU  FESTIVALS,  AND  THE  INDIAN  SPHINX. 

By  the  late  Colonel  Pearse,  May  12,   1785. 

X  BEG  leave  to  point  out  to  the  Society,  that  the  Sunday  before  laft  was  the  Fefti- 
•val  of  Bhava'ni',  which  is  annually  celebrated  by  the  Gdpas  and  all  other  Hindus^ 
who  keep  horned  cattle  for  ufe  or  profit ;  on  this  feaft  they  vifit  gardens,  ered  a  pole 
in  the  fields,  and  adorn  it  with  pendants  and  garlands.  The  Sunday  before  laft  was 
cvLvJirJl  of  May^  on  which  the  fame  rites  are  performed  by  the  fame  clafs  of  people 
in  England,  where  it  is  well  known  to  be  a  relique  of  ancient  fuperftition  in  that 
country  :  itAould  feem,  therefore,  that  the  religion  of  the  Eaft  and  the  old  religion 

<jf 
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of  Bn'tiiin  had  a  ftrong  affinity.  Bhava'ni'  has  another  feftival;  but  that  Is  not 
kept  by  any  one  fet  of  Hindus  in  particular,  and  this  is  appropriated  to  one  clafs  of 
people  ;  this  is  conftantly  held  on  the  fiintl)  of  Baijdc'' h  ;  which  does  not  always  fall 
on  our  Jirjl  of  Ma]\  as  it  did  this  year.  Thofe  members  of  the  Society,  who  arc 
acquainted  with  the  rules  which  regulate  the  feftivals,  may  be  able  to  give  better  in- 
formation concerning  this  point:  I  only  mean  to  point  out  the  vefemblance  of  the 
rites  performed  here  and  in  England^  but  muft  leave  abler  hands  to  inveftigate  the 
matter  further,  if  it  fhould  be  thought  deferring  of  the  trouble.  I  find,  that  the 
feftival,  which  I  have  mentioned,  is  one  of  the  moft  ancient  among  the  Hindus. 

II.  During  the  Hull,  when  mirth  and  feftivity  reign  among  Hindus  of  every 
clafs,  one  fubjedl  of  diverfion  is  to  fend  people  on  errands  and  expeditions,  that 
are  to  end  in  difappointment,  and  raife  a  laugh  at  the  expence  of  the  perfon  fent. 
The  Hull  is  always  in  March,  and  the  laft  day  is  the  greateft  holiday:  all  the 
Hindus,  who  are  on  that  day  at  'J^.ganndVh^  are  entitled  to  certain  diftindlions, 
which  they  hold  to  be  of  fuch  importance,  that  I  found  it  expedient  to  ftay  there 
till  the  end  of  the  feftival;  and  I  am  of  opinion,  and  fo  are  the  reft  of  the  officers, 
that  I  faved  above  five  hundred  men  by  the  delay.  The  origin  of  the  Huh 
feems  loft  in  antiquity ;  and  I  have  not  been  able  to  pick  up  the  fmalleft  account 
of  it. 

If  the  rites  of  Mayday  (hew  any  affinity  between  the  religion  of  England  vn 
times  paft  and  that  of  the  Hindus  in  thefe  times,  may  not  the  cuftom  of  making 
April-jGols,  on  the  firft  of  that  month,  indicate  fome  traces  of  the  Hull  P  I  have 
never  yet  heard  any  account  of  the  origin  of  the  Englifi  cuftom  ;  but  it  is  unquef- 
tionably  very  ancient,  and  is  ftill  kept  up  even  in  great  towns,  though  lefs  in  them 
than  in  the  country:  with  us  it  is  chiefly  confined  to  the  lower  clafles  of  people; 
but  in  India  high  and  low  join  in  it  ;  and  the  late  Shuja'ul  Daulah,  I  am  told, 
was  very  fond  of  making  HuPi-iools,  though  he  was  a  Mujelnmn  of  the  higheft 
rank.  They  carry  it  here  fo  far,  as  to  fend  letters  making  appointments,  in  the 
names  of  perfons,  who,  it  is  known,  muft  be  abfent  from  their  houfe  at  the  time 
fixed  on  ;  and  the  laugh  is  always  in  proportion  to  the  trouble  given. 

III.  At  Jaganndt'h  I  found  the  Sphinx  of  the  Egyptians,  and  prefent  the  Society 
with  a  drawing  of  it.  Ajurari  Pandit,  who  was  deputy  Faujddr  of  Batajor^ 
attended  my  detachment  on  the  part  of  the  Mahrdtas:  he  is  now  the  principal 
Faujctar^  and  is  much  of  the  gentleman,  a  man  of  learning,  and  very  intelligent. 
From  him  I  learned,  that  the  Sphinx,   here  called  Singh^  is  to  appear  at  the  end  of 
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the  world,  and,  as  foon  as  he  is  born,  will  prey  on  an  elephant :  he  is,  therefore, 
figured  feizing  an  elephant  in  his  claws,  and  the  elephant  is  made  fmall,  to  {how 
that  the  S.'f2g/.>,  even  a  moment  after  his  birth,  will  be  very  large  in  proportion 
to  it. 

When  I  told  Mura'ki,  that  the  Egyptians  worfhipped  a  bull  and  chofe  the  God 
by  a  black  mark  on  his  tongue,  and  that  they  adored  birds  and  trees,  he  immediately 
exclaimed  "  their  religion  then  was  the  fame  with  ours ;  for  we  alfo  chofe  our 
'■'■  f acred  bulls  by  th^  fame  marks;  we  reverence  the  hanfa,  the  garura,  and  other 
"  birds ;  we  refpeft  the  pippal  and  the  vata  among  trees,  and  the  tulasi  among 
•'  fhrubs ;  but  as  for  onions  (which  I  had  mentioned),  they  are  eaten  by  low  men, 
*'  and  are  fitter  to  be  eaten  than  worfhipped." 

REMARK  BY  THE  PRESIDENT. 
Without  prefuming  to  queftion  the  authority  of  Mura'ri  Pandit,  I  can  only  fay 
that  feveral  Brahinans^  now  in  Bengal^  have  feen  the  figure  at  "Jaganndt'h,  where  one 
of  the  gates  is  called  Sinbadivdr ;  and  they  affure  me,  that  they  always  confidered 
it  as  a  mere  reprefentation  of  a  Lion  feizing  a  young  elephant ;  nor  do  they  know, 
they  fay,  any  fenfe  for  the  word  Sinhn^  but  a  Lion,  fuch  as  Mr.  Hastings  kept 
near  his  garden.  The  Hull,  called  Holcicii  in  the  Vedas,  and  P'halgutfava  in  com- 
mon Sanfcrit  books,  is  the  feftival  of  the  vernal  feafon,  or  Naiiruz  of  the  Perjians. 


XXI. 
A  SHOUT  DESCRIPTION  OF  CARNICOBAR,  by  Mr.  G.  HAMILTON. 

Communicated  by  Mr.  TaOVV  At^Y. 

JL  HE  ifland,  of  which  I  propofe  t©  give  a  fuccind  account,  is  the  northernmofl 
of  that  duller  in  the  Bay  of  Bengal,  which  goes  by  the  name  of  the  Nicobars.  It 
is  low,  of  a  round  figure,  about  forty  miles  in  circumference,  and  appears  at  a  di- 
ftance  as  if  entirely  covered  with  trees  :  however,  there  are  feveral  well  cleared  and 
delightful  fpots  upon  it.  The  foil  is  a  black  kind  of  clay,  and  marfhy.  It  pro- 
duces in  great  abundance,  and  with  little  care,  moft  of  the  tropical  fruits,  fuch  as 
pine-apples,  plantains,  papayas,  cocoa-nuts,  and  arcca-nuts ;  alfo  excellent  yams, 
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and  a  root  called  ccichu.  The  only  four-footed  animals  upon  the  Ifland  are  hogs, 
dogs,  large  rats,  and  an  animal  of  the  lizard  kind,  but  large,  called  by  the  natives 
tolonqui ;  thefc  frequently  carry  off  fowls  and  chickens.  The  only  kind  of  poultry 
are  hens,  and  thofc  not  in  great  plenty.  There  are  abundance  of  fnakes  of  many 
different  kinds,  and  the  inhabitants  frequently  die  of  their  bites.  The  timber  upon 
the  ifland  is  of  many  forts,  in  great  plenty,  and  feme  of  it  remarkably  large,  af- 
fording excellent  materials  for  building  or  repairing  Ihips. 

The  natives  are  low  in  ftature,  but  very  well  made,  and  furprizingly  a<flive  and 
ftrong ;  they  are  copper-coloured,  and  their  features  have  a  caft  of  the  Malay ; 
quite  the  reverfe  of  elegant.  The  women  in  particular  are  extremely  ugly.  The 
men  cut  their  hair  fliort,  and  the  women  have  their  heads  fhaved  quite  bare,  and 
wear  no  covering  but  a  fhort  petticoat,  made  of  a  fort  of  ruili  or  dry  grafs,  which 
reaches  half  way  down  the  thigh.  This  grafs  is  not  interwoven,  but  hangs  round 
the  perfon  fomething  like  the  thatching  of  a  houfe.  Such  of  them  as  have  received 
prefents  of  cloth-petticoats  from  the  Ihips,  commonly  tie  them  round  immediately  un- 
der the  arms.  The  men  wear  nothing  but  a  narrow  firip  of  cloth  about  the  middle, 
in  which  they  wrap  up  their  privities  fo  tight  that  there  hardly  is  any  appearance 
of  them.  The  ears  of  both  fexes  are  pierced  when  young,  and  by  fqiieezing  into 
the  holes  large  plugs  of  wood,  or  hanging  heavy  weights  of  ihells,  they  contrive 
to  render  them  wide,  and  difagreeable  to  look  at.  They  are  naturally  difpofed  to 
be  good-humoured  and  gay,  and  are  very  fond  of  fitting  at  table  with  Eurot)i\i/is\ 
where  they  eat  every  thing  that  is  fet  before  them  ;  and  they  eat  inoR:  enormouilv. 
They  do  not  care  much  for  wine,  but  will  drink  bumpers  of  arrack  as  long  as  they 
can  fee.  A  great  part  of  their  time  is  fpent  in  feafting  and  danchig.  When  a 
feaft  is  held  at  any  village,  every  one  that  choofes  goes  uninvited,  for  they  are 
utter  flrangers  to  ceremony.  At  thofe  fcafts  they  eat  immenfe  quantities  of  pork, 
which  is  their  favomnte  food.  Their  hogs  are  remarkably  fat,  being  fed  upon  the 
cocoa-nut  kernel  and  lea-water:  indeed  all  their  domellic  animals,  fowls,  dogs, 
&c.  are  fed  upon  the  fame.  They  have  likewife  plenty  of  fmall  fea-fifh,  which 
they  ftrike  veiy  dextroufly  with  lances,  wading  into  the  fea  about  knee  deep. 
They  are  fure  of  killing  a  very  fmall  tilh  at  ten  or  twelve  yards  dillance.  They 
eat  the  pork  almofl  raw,  giving  it  only  a  hafty  grill  over  a  quick  lire.  They  roall 
a  fowl,  by  running  a  piece  of  wood  through  it,  by  way  of  ipit,  and  holding  it  over 
a  brifk  Hre,  until  the  feathers  are  burnt  oif,  when  it  is  ready  for  eating,  in  their 
tafte.     They   never  drink  water  j  only  cocoa-nut  milk  and  a  Hijuor  called  yo.vri/, 
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which  oozes  from  ihe  cocoa-nut  tree  after  cutting  off  the  younj  fprouts  or  flowers. 
This  they  fufier  to  ferment  before  it  is  ufed,  and  then  it  is  intoxicating,  to  which 
quality  they  add  much  by  their  method  of  drinking  it,  by  fucking  it  flowly 
through  a  fmall  ftraw.  After  eating,  the  young  men  and  women,  who  are  fanci- 
fully dreft  with  leaves,  go  to  dancing,  and  the  old  people  furround  them  fmoaking 
tobacco  and  drinking  foiira.  The  dancers,  while  performing,  fmg  fome  of  their 
tunes,  which  are  far  from  wanting  harmony,  and  to  which  they  keep  exa£t  time. 
Of  mufical  inftruments  they  have  only  one  kind,  and  that  the  fimpleft.  It  is  a 
hollow  bamboo  about  ^\  feet  long  and  three  Inches  in  diameter,  along  the  outfide 
of  which  there  is  ftretched  from  end  to  end  a  fuigle  ftring  made  of  the  threads  of 
a  fplit  cane,  and  the  place  under  the  ftring  is  hollowed  a  little  to  prevent  it  from 
touching.  This  inftrumcnt  is  played  upon  in  the  fame  manner  as  a  guitar.  It  is 
capable  of  producing  but  few  notes ;  the  performer  however  makes  it  fpeak  har- 
monioully,  and  generally  accompanies  it  with  the  voice. 

What  they  know  of  phyfick  is  fmall  and  fimple.  I  had  once  occafion  to  fee  an 
operation  in  furgery  performed  on  the  toe  of  a  young  girl,  who  had  been  flung  by 
a  fcorpion  or  centipee.  The  wound  was  attended  with  a  confiderable  fwelling,  and 
the  little  patient  feemed  in  great  pain.  One  of  the  natives  produced  the  under 
jaw  of  a  fmall  fiili,  which  was  long,  and  planted  with  two  I'ows  of  teeth  as  fharp 
as  needles  :  taking  this  in  one  hand,  and  a  fmall  ftick  by  way  of  hammer  in  the 
other,  he  llruck  the  teeth  three  or  four  times  into  the  fwelling,  and  made  it  bleed 
freely:  the  toe  was  then. bound  up  with  certain  leaves,  and  next  day  the  child  was 
running  about  perfedlly  well. 

Their  houles  are  generally  built  upon  the  beach  in  villages  of  fifteen  or  twenty 
houles  each  ;  and  each  houfc  contains  a  family  of  twenty  perfons  and  upwards. 
Thefe  habitations  are  railed  upon  wooden  pillars  about  ten  feet  from  the  ground  ; 
they  are  round,  and,  having  no  windows,  look  like  bee-hives,  covered  with  thatch. 
The  entry  is  through  a  trap-door  below,  where  the  family  mount  by  a  ladder, 
which  is  drawn  up  at  night.  This  manner  of  building  is  intended  to  fecure  the 
houfes  from  being  infeftcd  with  fnakes,  and  rats,  and  for  that  purpofe  the  pillars 
arc  bound  round  with  a  fmooth  kind  of  leaf,  which  prevents  animals  from  being 
able  to  mount ;  bcfides  which,  each  pillar  has  a  broad  round  fiat  piece  of  wood  near 
the  top  of  it,  the  projeding  of  which  efiedually  prevents  the  further  progrefs  of 
fuch  vermin  as  may  have  pafled  the  leaf.  The  flooring  is  made  with  thin  ftrips 
of  bamboos  laid  at  fuch  di (lances  from  one  another,  as  to  leave  free  admiffion  for 
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light  and  air,  and  the  infide  is  neatly  finifhed  and  decorated  with  fifliing  lances, 
nets,  &c. 

The  art  of  making  cloth  of  any  kind  is  quite  unknown  to  the  inhabitants  of 
this  ifland  ;  what  they  have  is  got  from  the  fhips  that  come  to  trade  in  cocoa-nuts. 
In  exchange  for  their  nuts  (which  are  reckoned  the  fineft  in  this  part  of  India  J  they 
will  accept  of  but  few  articles  j  what  they  chiefly  wifh  for  is  cloth  of  different 
colours,  hatchets  and  hanger  blades,  which  they  ufe  in  cutting  down  the  nuts. 
Tobacco  and  arak  they  are  very  fond  of,  but  expeft  thefe  in  prefents.  They  have 
no  money  of  their  own,  nor  will  they  allow  any  value  to  the  coin  of  other  coun- 
tries, further  than  as  they  happen  to  fancy  them  for  ornaments  ;  the  young  wo- 
men fometimes  hanging  ftrings  of  dollars  about  their  necks.  However  they  arc 
good  judges  of  gold  and  filver,  and  it  is  no  eafy  matter  to  impofe  bafer  metals 
upon  them,  as  fuch. 

They  purchafe  a  much  larger  quantity  of  cloth,  than  is  confumed  upon  their 
own  ifland.  This  is  intended  for  the  Choury  market.  Cboiiry  is  a  fmall  ifland  to 
the  fouthward  of  theirs,  to  which  a  large  fleet  of  their  boats  liills  every  year  about 
the  month  of  November^  to  exchange  cloth  for  Canoes ;  for  they  cannot  make  thefe 
themfelves.  This  voyage  they  perform  by  the  help  of  the  fun  and  flars,  for  they 
know  nothing  of  the  compafs. 

In  their  difpofition  there  are  two  remarkable  qualities.  One  is  their  entire  negled 
of  compliment  and  ceremony,  and  the  other,  their  averfion  to  dilhonefl:y.  A  Carni- 
cobarian  travelling  to  a  diftant  village  upon  bufmefs  or  amufement,  paffes  through 
many  towns  in  his  way  without  perhaps  fpeaking  to  any  one :  if  he  is  hungry  or 
tired  he  goes  up  into  the  nearefl:  hoiife,  and  helps  himfelf  to  what  he  wants,  and 
fits  till  he  is  refl;ed,  without  taking  the  fmallefl:  notice  of  any  of  the  family,  unlefs 
he  has  bufinefs  or  news  to  communicate.  Theft  or  robbeiy  is  fo  very  rare 
amongft  them,  that  a  man  going  out  of  his  houfe,  never  takes  away  his  ladder,  or 
(huts  his  door,  but  leaves  it  open  for  any  body  to  finter  that  pleafes,  without  the 
leaft  apprehenfion  of  having  any  thing  fl:olen  from  him. 

Their  intercourfe  wath  ftrangers  is  fo  frequent,  that  they  have  acquired  in  gene- 
ral the  barbarous  Fortiigucfe  fo  common  over  hidia  ;  their  own  language  has  a 
found  quite  different  from  moft;  others,  their  words  being  pronounced  with  a  kind 
of  fl:op,  or  catch  in  the  throat,  at  every  fyllable.  The  few  following  words  vi'ill 
ferve  to  fhew  thofe  who  are  acquainted  with  other  Indian  languages,  whether  there 
is  any  fimilitude  between  them. 

A  man 
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A  man, 
A  woman, 
A  child. 
To  laugh, 
A  canoe, 
A  houfe, 
A  fowl, 
A  hog, 
Fifh, 


Keg07tia. 
Kecanna. 
Chu. 
Ayelaur. 

Albanum. 
Haycini. 
Hown. 
Ka. 


To  eat, 
To  drink, 
Yams, 
To  weep, 
A  pine  apple. 
To  fleep, 
A  dog. 
Fire, 
Rain, 


Gnia. 

Okk. 

Toivla. 

Poin^. 

o 

Frung. 
Loom  loom. 
T''amam, 
T'amia. 
Koomra. 


They  have  no  notion  of  a  God,  but  they  believe  firmly  in  the  devil  and  worfhip 
him  from  fear.  In  every  village  there  is  a  high  pole  erected  with  long  firings  of 
ground-rattans  hanging  from  it,  which,  it  is  faid,  has  the  virtue  to  keep  him  at  a  di- 
ftance.  When  they  fee  any  figns  of  an  approaching  florm,  they  imagine  that  the  devil 
intends  them  a  vifit,  upon  which  maay  fupcrftitious  ceremonies  are  performed.  The 
people  of  every  village  march  round  their  own  boundaries,  and  fix  up  at  different 
diftances  fmall  ilicks  fplit  at  the  top,  into  which  fplit  they  put  a  piece  of  cocoa-nut, 
a  wifp  of  tobacco,  and  the  leaf  of  a  certain  plant :  whether  this  is  meant  as  a  peace- 
offering  to  the  devil,  or  a  fcarecrow  to  frighten  him  away,  does  not  appear. 

When  a  man  dies,  all  his  live  flock,  cloth,  hatchets,  fifhing  lances,  and  in  Ihort 
every  moveable  thing  he  pofleffed  is  buried  with  him,  and  his  death  is  mourned  by 
the  whole  village.  In  one  view  this  is  an  excellent  cuilom,  feeing  it  prevents  all 
difputes  about  the  property  of  the  deceafed  amongft  his  relations.  His  wife  mufl 
conform  to  cuftom  by  having  a  joint  cut  off  from  one  of  her  fingers ;  and,  if  flie 
refufes  this,  (he  rnufl  fubmit  to  have  a  deep  notch  cut  in  one  of  the  pillars  of  her 
houfc. 

I  was  once  prefent  at  the  funeral  of  an  old  woman.  When  we  went  into  the 
houfe,  vviuch  Iiud  belonged  to  the  deceafed,  we  found  it  full  of  her  female  relationsj 
fome  of  them  were  employed  in  wrapping  up  the  corpfe  in  leaves  and  cloth,  and 
others  tearing  to  pieces  all  the  cloth  which  had  belonged  to  her.  In  another  houfe 
hard  by,  the  men  of  the  village,  with  a  great  many  others  from  the  neighbouring 
towns,  were  fitting  drinkingyo/^irrt  and  fmoaking  tobacco.  In  the  mean  time  two 
flout  young  fcllov/s  were  bufy  digging  a  grave  in  the  fand  near  the  houfe.  When 
the  women  had  done  with  the  corpfe,  they  fet  up  a  moft  hideous  howl,  upon 
which  the  people  began  to  affemble  round  the  grave,  and  four  men  went  up  into 
the  houfe  to  bring  down  the  body  ;  in  doing  this  they  were  much  interrupted  by  a 

young 
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young  man,  fon  to  the  dcceafed,  Avho  endeavoured  with  all  his  might  to  prevent 
them,  but  finding  it  in  vain,  he  clung  round  the  body,  and  was  carried  to  the  grave 
along  with  it:  there,  after  a  violent  ftruggle,  he  was  turned  away  and  conduced  back 
to  the  houfe.  The  corpfe  being  now  put  into  the  grave,  and  the  lafhings,  which 
bound  the  legs  and  arms,  cut,  all  the  live  flock,  which  had  been  the  property  of 
the  deceafed,  confiding  of  about  half  a  dozen  hogs,  and  as  many  fowls,  was  killed, 
and  flung  in  above  it ;  a  man  then  approached  with  a  bunch  of  leaves  ftuck  upon 
the  end  of  a  pole,  which  he  fwcpt  two  or  three  times  gently  along  the  corpfe,  and 
then  the  grave  was  filled  up.  During  the  ceremony,  the  women  continued  to  make 
the  moft  horrible  vocal  concert  imaginable :  the  men  faid  nothing.  A  few  days 
afterwards,  a  kind  of  monument  was  erected  over  the  grave,  with  a  pole  upon  it, 
to  which  long  ftrlps  of  cloth  of  diiTcrent  colours  were  hung. 

Polygamy  is  not  known  among  them  ;  and  their  punifliment  of  adultery  is  not 
lefs  fevere  than  eftedual.  They  cut,  from  the  man's  offending  member,  a  piece  of 
the  forefkin  proportioned  to  the  frequent  commiffion  or  enormity  of  the  crime. 

There  feems  to  fubfift  among  them  a  perfcdl  equality.  A  few  perfons,  from  their 
age,  have  a  little  more  refpedt  paid  to  them  ;  but  there  is  no  appearance  of  au- 
thority one  over  another.  Their  fociety  feems  bound  rather  by  mutual  obliga- 
tions continually  conferred  and  received  ;  the  fimpleft  and  beft  of  all  ties. 

The  inhabitants  of  the  Andamans  are  faid  to  be  Cannibals.  The  people  of 
Carnkobar  have  a  tradition  among  them,  that  feveral  canoes  came  from  yhidaman 
many  years  ago,  and  that  the  crews  were  all  armed,  and  committed  great  depre- 
dations, and  killed  feveral  of  the  Nicobariaits.  It  appears  at  firfl;  remarkable,  that 
there  fhould  be  fuch  a  wide  difference  between  the  manners  of  the  inhabitants  of 
iflands  fo  near  to  one  another  ;  the  Andamans  being  favage  Caniiibais,  and  the 
others,  the  moft  harmlefs  inoffenfive  people  poffible.  But  it  is  accounted  for 
by  the  following  hiftorical  anecdote  which,  I  have  been  affured,  is  matter  of  facl. 
Shortly  after  the  Portuguefe  had  difjovered  the  pafiage  to  India  round  the  Cape  of 
Good  Hope,  one  of  their  fhips,  on  board  of  which  were  a  number  of  Mozambique 
negroes,  was  loft  on  the  Anau'iian  iflands,  which  w^ere  till  then  uninhabited. 
The  blacks  remained  in  the  ifland  and  fettled  it :  the  Europeans  made  a  fmall 
fhallop  in  which  they  failed  to  P^gu.  On  the  other  hand,  the  Nicobar  illands 
were  peopled  from  the  oppofite  main,  and  the  coaft  of  Pegti ;  in  proof  of  which 
the  Nisobar  and  Pegu  languages  are  faid,  by  thofe  acquainted  v,'ith  the  latter,  to 
have  much  rcfemblance. 
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XXII. 


THE  DESIGN  OF  A  TREATISE   ON  THE  PLANTS  OF  INDIA. —^6'^ 
the  Works  of  Sir  JFilliarn  Jones,   Vol.  11.  p.  i. 


XXIII. 
ON  THE  DISSECTION  OF  THE  PANGOLIN. 

In  a  Letter  to  General  Carnac  from  Adam  Burt,  Efq. 

Comnnmicated  by  the  General. 
Si  r, 

In  compliance  with  your  defire,  I  moft  willingly  do  myfelf  the  honour  to  pre- 
fent  to  you  my  obfervations  and  refiedlions  on  the  difledion  of  one  of  thofe  ani- 
mals, of  which  we  have  a  print,  with  a  very  ihort  account,  in  the  First  Vol.  of 
the  Transactions  of  the  Asiatic  Society.  The  animal,  from  which  that  like- 
nefs  has  been  taken,  was  fent  by  Mr.  Leslie,  from  Chitrn,  to  the  prefident  Sir 
William  Jones.  It  is  diftinguiihed  in  the  Transactions  by  a  name,  which  I 
do  not  at  prefent  remember ;  but  probably  the  animal  is  of  the  fame  genus  with 
the  Manis^  as  defcribed  in  the  former  edition  of  the  ENCYCLOPiEDiA  Britan- 
NicA,  or,  perhaps,  not  different  from  the  Pangolin  of  Buffon. 

The  reprefentation  of  this  animal  in  the  Memoirs  of  the  Asiatic  Society, 
makes  it  unnecefTary  for  me  to  enter  into  any  general  defcription  of  its  external 
figure  and  appearance.  There  are  on  each  foot  five  claws,  of  which  the  outer  and 
inner  are  fraall  when  compared  with  the  other  three.  There  are  no  diftina;  toes ; 
but  each  nail  is  moveable  by  a  joint  at  its  root.  This  creature  is  extremely  inof- 
fcnfive.  It  has  no  teeth ;  and  its  feet  are  unable  to  grafp.  Hence  it  would  appear, 
that  nature,  having  furniflied  it  with  a  coat  of  mail  for  its  protedion,  has,  with 
fome  regard  to  juftice,  denied  it  the  powers  of  ading  with  hoftility  againft  its 
iellovv-creatiircs.     The  nails  are   well  adapted  for  digging  in  the  ground ;  and  the 

animal 
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animal  is  fo  dextrous  in  eluding  its  enemies  by  concealing  itfelf  in  holes  and  among 
rocks  that  it  is  extremely  difficult  to  procure  one. 

The  upper  jaw  is  covered  with  a  crofs  cartilaginous  ridge,  which  though  appa- 
rently not  at  all  fuited  to  any  purpofes  of  maftication,  may,  by  encreafing  the  fur- 
face  of  the  palate,  extend  the  fenfe  of  tafte.  The  cefophagus  admitted  my  fore- 
finger with  eafe.  The  tongue  at  the  bottom  of  the  mouth  is  nearly  about  the  fize 
of  the  little  finger,  from  whence  it  tapers  to  a  point.  The  animal  at  plealure  pro- 
trudes this  member  a  great  way  from  the  mouth.  The  tongue  arifes  from  the  en- 
fiform  cartilage,  and  the  contiguous  mufcles  of  the  belly,  and  pafles  in  form  of  a 
round  dlftindl  mufcle  from  over  the  ftomach,  through  the  thorax,  immediately  un- 
der the  fternum  ;  and  interiour  to  the  windpipe  in  the  throat.  When  diffe£led 
out,  the  tongue  could  be  eafily  elongated  fo  as  to  reach  more  than  the  length  of 
the  animal,  exclufive  of  its  tail.  There  is  a  clufter  of  falivary  glands  feated  around 
the  tongue,  as  it  enters  the  mouth.  Thefe  will  neceflarlly  be  comprefTed  by  the 
a£tion  of  the  tongue ;  fo  as  occafionally  to  fupply  a  plentiful  flow  of  their  fe- 
cretion. 

The  ftomach  is  cartilagimu,  and  analogous  to  that  of  the  gallinaceous  tribe  of 
birds.  It  was  filled  with  fmall  ftones  and  gravel,  which  in  this  part  of  the  country 
are  almoft  univerfally  calcareous.  The  inner  furface  of  the  ftomach  was  rough  to 
the  feel,  and  formed  into  folds,  the  interftices  of  which  were  filled  v/ith  a  frothy 
fecretion.  The  guts  were  filled  with  a  fandy  pulp,  in  which,  however,  were  inter- 
fperfed  a  few  diftindl  fmall  ftones.  No  veftiges  of  any  animal  or  vegetable  food 
could  be  traced  in  the  whole  prims  vix.  The  gall-bladder  was  diftended  with  a 
fluid  refembling  in  colour  and  confiftence  the  dregs  of  beer. 

The  fubjeft  was  a  female :  its  dugs  were  two,  feated  on  the  breaft.  The  uterus 
and  organs  of  generation  were  evidently  thofe  of  a  viviparous  animal. 

Forcibly  ftruck  with  the  phenomena,  which  this  quadruped  exhibited,  my  ima- 
gination at  once  overleaped  the  boundaries,  by  which  fcience  endeavours  to  circum- 
fcribe  the  produ£lions  and  the  ways  of  nature;  and,  believing  with  Buffon,  que 
tout  ce  qui  peut  el  re  ej},  I  did  not  hefitate  to  conjeiElure,  that  this  animal  might  pof- 
fibly  derive  its  nourifhment  from  mineral  fubftances.  This  idea  I  accordingly  ha- 
zarded in  an  addrefs  to  Colonel  Kyd  :  the  fpirit  of  inquiry  natural  to  that  gentle- 
man could  be  ill  fatisfied  by  ideas  thrown  out  apparently  at  random;  and  he  foon 
called  on  me  to  explain  my  opinion  and  its  foundation. 

Though  we  have  perhaps  no  clear  idea  of  the  manner  in  which  -"-egetables  extract 
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their  nourifliment  from  earth,  yet  the  faft  being  fo,  it  may  not  be  unreafonable  to 
luppole,  that  fome  animal  may  derive  nutriment  by  a  procefs  Ibmewhat   fimilar. 
it  appears  to  me,  that  facts  produced  by  Spallanzani  diredly  invalidate  the  ex- 
periments, from  which  he  has  drawn  the  inference,  that  fowls  fwallow  ftones  merely 
from  ftupldity ;  and  that  fuch  fubftances  are  altogether  unneceffary  to  thofe  ani- 
mals.    He  reared  fowls,  without  permitting  them  ever  to  fwallow  fand  or  ftones  j 
but  he  alfo  eftablifhed  the  fad,  that  carnivorous  animals  may  become  frugivorous, 
and  herbivorous  animals  may  come  to  live  on  flefti.      A  wood-pigeon  he  brought 
to  thrive  on  putrid  meat.     The  experiment  on  fowls,  then,  only  corroborates  the 
proofj  that  we  have  it  in  our  power  by  habits  to  alter  the  natural  conftitution  of 
animals.     Again  that  eminent  inveftigator  of  truth  found,  that  fowls  died  when  fed 
on  ftones  alone  ;  but  furcly  that  fad  is  for  fhort  of  proving,  that  fuch  fubftances 
are  not  agreeable  to  the  original  purpofes  of  nature  in  the  digeftive  procefs  of  thefe 
animals.     When  other  fubftances  fliall  have  been  deteded  in  the  ftomach  of  this 
animal,  my  inference,  from  what  I  have  feen,  muft  neceflarlly  fall  to  the  ground. 
But  if,  like  other  animals  with  mufcular  and  cartilaginous  ftomachs,  this  fmgular 
quadruped  confume  grain,  it  muft  be  furprizing  that  no  veftige  of  fuch  food  was 
found  prefent  in  the  whole  alimentary  canal,  fmcc  in  that  thinly-inhabited  country, 
the  wild  animals  are  free  to  feed  without  intrufion  from  man.     Nor  can  it  be  infer- 
red from  the  ftru£lure  of  the  ftomach,  that  this  animal  lives  on  ants  or  on  infedts. 
Animals  devoured  as  food,  though  of  confiderable  fize  and  folidity,  VNrith  a  propor- 
tionally fmall  extent  of  furface  to  be  aded  on  by  the  gaftric  juice  and  the  adion  of 
the  ftomach,  are  readily  diflblved  and  digefted  by  animals  poffeffing  not  a  cartila- 
ginous, but  a  membranaceous,  ftomach,  as  for  inftance  a  frog  in  that  of  a  fnake. 

In  the  ftomach  many  minerals  are  foluble,  and  the  moft  adive  things  which  we 
can  fwallow.  Calcareous  fubftances  are  readily  aded  on.  Dr.  Priestley  has 
afked,  "  May  not  phlogiftlc  matter  be  the  moft  eflcntial  part  of  the  food  and  fup- 
"  port  of  both  vegetable  and  animal  bodies?"  I  confefs,  that  Dr.  Priestley's  find- 
ing caufe  to  propofe  the  queftion,  inclines  me  to  fuppofe,  that  the  affirmative  to  it 
may  be  true.  Earth  feems  to  be  the  bafis  of  all  animal  matter.  The  growth  of 
the  bones  muft  be  attended  with  a  conftant  fupply,  and  in  the  human  fpecies  there 
is  a  copious  dlfcharge  of  calcareous  matter  thrown  out  by  the  kidneys  and  falivaiy 
^glands.  May  not  the  quadruped  in  queftion  derive  phlogifton  from  earth  ;  fiilt, 
from  mineral  fubftances  ?  And,  as  it  is  not  deprived  of  the  power  of  drinking 
vater,  what  elfc  is  ncceflary  to  the  fubfiftence  of  his  corporeal  machine  ? 

Confidering 
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Confideriiig  the  fcaly  covering  of  this  animal,  we  may  conceive,  that  it  may  be 
at  leaft  neceflary  for  its  exiftence,  on  that  account,  to  imbibe  a  greater  proportion  of 
earth  than  is  neceflary  to  other  animals.  It  may  deferve  confideration,  that  birds 
are  covered  w^ith  feathers,  which  in  their  conftituent  principles  approach  to  the  na- 
ture of  horn  and  bone.  Of  thefe  animals  the  gallinaceous  tribe  fwallow  ftones ; 
and  the  carnivorous  take  in  the  feathers  and  bones  of  their  prey :  the  latter  article 
is  known  to  be  foluble  in  the  membranaceous  ftomachs ;  and  hence  is  a  copious 
fupply  of  the  earthy  principles.  In  truth  I  do  not  know,  that  any  thing  is  foluble 
in  the  ftomach  of  animals,  which  may  not  be  thence  abforbed  into  their  circulating 
fyftem,  and  nothing  can  be  fo  abforbed  without  afFedIng  the  whole  conftitu- 
tion. 

What  I  have  here  ftated  is  all  that  I  could  advance  to  the  Colonel,  but  my  opi- 
nion has  been  fmce  not  a  little  confirmed  by  obferving  the  report  of  experiments 
by  M.  Bruquatelli  of  Pavia,  on  the  authority  of  M.  Crell,  by  which  we 
learn,  that  fome  birds  have  fo  great  a  difTolvent  power  in  the  gaftric  juice  as  to  dif- 
folve  in  their  ftomachs  flints,  rock  cryftal,  calcareous  ftones,  and  fhells. 

I  beg  only  farther  to  obferve,  that  fome  things  in  Buffon's  defcription  of  the 
Pangolin,  not  apparently  quite  applicable  to  this  animal,  might  have  been  owing  to 
his  defcription  being  only  from  the  view  of  a  dried  preparation,  in  which  the  organs 
of  generation  would  be  obliterated  and  the  dugs  fhrivelled  away  fo  as  to  be  imper- 
ceptible :  elfe  that  elegant  philofopher  ,<;ould  not  have  afferted  that,  "  tous  les  ani" 
"  maiix  quadrupedes^  qui  font  converts  d'ec  allies^  font  ovipares^ 

Excufe  my  prolixity,  which  is  only  in  me  the  neceflary  attendant  of  my  fuper- 
ficial  knowledge  of  things.  In  ingenuoufnefs,  however,  I  hope  that  I  am  not  infe- 
rior to  any  man :  and  I  am  proud  to  fubfcribe  myfelf, 

Sir, 

Your  moft  -obedient  and  humble  fervant, 

ADAM  BURT. 
Gya,  Septetnher  14,  17S0. 
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A  LETTER  FROM  DOCTOR  ANDERSON  TO  SIR  WILLIAM  JONES. 

Dear  Sir, 

X  HE  male  Lac  infed  having  hitherto  efcaped  the  obfervation  of  naturalifts,  I 
fend  the  enclofed  defcription  made  by  Mr.  William  Roxburgh,  Surgeon  on  this 
eftablifhment,  and  Botanift  to  the  Honourable  Company,  in  hopes  you  will  give  it 
a  place  in  the  publication  of  your  Society,  as  Mr.  Roxburgh's  difcovery  will  bring 
Lac  a  Genus  into  the  Clafs  Hemiptera  of  Linn^us. 

I  am,  with  efteem, 
Dear  Sir, 

Your  very  obedient  fervant, 

JAMES  ANDERSON. 
Fort  St.  George,  January  2,   1790. 

XXIV. 

ON  THE  LA'CSHA',  OR  LAC  INSECT. 

By  Mr.  W.  Roxburgh. 

OOME  pieces  of  very  frefh-looking  lac,  adhering  to  fmall  branches  Gf  mlmofa 
c'tncrea,  were  brought  me  from  the  mountains  on  the  20th  of  laft  month.  I  kept 
them  carefully,  and  to-day  the  4th  of  December^  fourteen  days  from  the  time  they 
came  from  the  hills,  myriads  of  exceedingly  minute  animals  were  obferved  creep- 
ing about  the  lac,  and  branches  it  adhered  to,  and  more  ftill  iffuing  from  fmall  holes 
over  the  furface  of  the  cells :  other  fmall  and  perforated  excrefcences  were  obferved 
with  a  glafs  amongft  the  perforations,  from  which  the  minute  infedls  ifTued,  regu- 
larly two  to  each  hole,  and  crowned  with  fome  very  fine  white  hairs.  When  the 
hairs  were  rubbed  off,  two  white  fpots  appeared.  The  animals,  when  fingle,  ran 
about  pretty  brifkly,  but  in  general  they  were  fo  numerous  as  to  be  crowded  over 
one  another.  The  body  is  oblong,  tapering  moft  towards  the  tail,  below  plain, 
above  convex,  with  a  double,  or  flat  margin :  laterally  on  the  back  part  of  the  tho- 
rax are  two  fmall  tubercles  which  may  be  the  eyes :  the  body  behind  the  thorax  is 

crofTed 
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crofled  with  twelve  rings  :  legs  fix  :  feelers  (antennas)  half  the  length  of  the  body, 
jointed,  hairy,  each  ending  in  two  hairs  as  long  as  the  antennas:  rump,  a  white 
point  between  two  terminal  hairs,  which  are  as  long  as  the  body  of  the  animal. 
The  mouth  I  could  not  fee.  On  opening  the  cells,  the  fubftance  that  they  were 
formed  of  cannot  be  better  defcribed,  with  refped  to  appearance,  than  by  faying  it 
is  like  the  tranfparent  amber,  that  beads  are  made  of:  the  external  covering  of  the 
cells  may  be  about  half  a  line  thick,  is  remarkably  ftrong  and  able  to  refift  injuries : 
the  partitions  are  much  thinner :  the  -cells  are  in  general  irregular  fquares,  pentagons 
and  hexagons,  about  an  eighth  of  an  inch  in  diameter,  and  i  deep  :  they  have  no 
communication  with  each  other :  all  thofe  I  opened,  during  the  time  the  animals 
were  ifTuing,  contained  in  one  half,  a  fmall  bag  filled  with  a  thick  red  jelly-like 
liquor  replete  with  what  I  take  to  be  eggs ;  thefe  bags,  or  utriculi,  adhere  to  the 
bottom  of  the  cells,  and  have  each  two  necks,  which  pafs  through  perforations  in  the 
external  coat  of  the  cells,  forming  the  forementioned  excrefcences,  and  ending  in 
fome  very  fine  hairs.  The  other  half  of  the  cells  have  a  diftindl  opening,  and  con- 
tain a  white  fubftance,  like  fome  few  filaments  of  cotton  rolled  together,  and  num- 
bers of  the  infedls  themfelves  ready  to  make  their  exit :  feveral  of  the  fame  infedls  I 
obferved  to  have  drawn  up  their  legs  and  to  lie  flat :  they  did  not  move  on  being 
touched,  nor  did  they  fliow  any  figns  of  life  with  the  greateft  irritation. 

December  5.  The  fame  minute  hexapedes  continue  ifluing  from  their  cells  in 
numbers  ;  they  are  more  lively,  of  a  deepened  red  colour,  and  fewer  of  the  motion- 
lefs  fort.  To  day  I  faw  the  mouth :  it  is  a  flattened  point  about  the  middle  of  the 
breafl:,  which  the  little  animal  projedis  on  being  comprefl'ed. 

Dece?nber  6.  The  male  infers  I  have  found  to-day:  a  few  of  them  are  con- 
ftantly  running  among  the  females  moil:  adively :  as  yet  they  are  fcarce  more,  I 
imagine,  than  one  to  5000  females,  but  twice  their  fize.  The  head  is  obtufe ;  eyes 
black,  very  lai'ge ;  antennas  clavated,  feathered,  about  l  the  length  of  the  body : 
below  the  middle  an  articulation,  fuch  as  thofe  in  the  legs :  colour  between  the  eyes 
a  beautiful  fhining  green:  neck  very  fhort :  body  oval,  brown:  abdomen  oblong, 
the  length  of  body  and  head  :  legs  fix :  wings  membranaceous,  four,  longer  than 
the  body,  fixed  to  the  fides  of  the  thorax,  narrow  at  their  infertions,  growing 
broader  for  |  of  their  length,  then  rounded :  the  anterior  pair  is  twice  the  fize  of 
the  pofterior:  a  ftrong  fibre  runs  along  their  anterior  margins:  they  lie  flat  like  the 
wings  of  a  common  fiie,  when  it  walks  or  refts:  no  hairs  from  the  rump:  it  fprings 
mofl:  actively  to  a  confiderable  diftance  on  being  touched  :  mouth  in  the  under  part 
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of  the  head  :  maxllls  tranfverfe.   To-day  the  female  infeds  continue  iflulng  in  great 
numbers,  and  move  about  as  on  the  4th. 

December  7.  The  fmall  red  infedls  ftill  more  numerous,  and  move  about  as  be- 
fore :  winged  infeds,  ftill  very  few,  continue  active.  There  have  been  frefli  leaves 
and  bits  of  the  branches  of  both  mimofa  cinerea  and  corinda  put  into  the  wide 
mouthed  bottle  with  them :  they  walk  over  them  indifferently  without  fhowing 
any  preference  nor  inclination  to  work  nor  copulate.  I  opened  a  cell  whence  I 
thought  the  winged  flies  had  come,  and  found  feveral,  eight  or  ten,  more  in  it, 
ftruggling  to  fhake  oiF  their  incumbrances :  they  were  in  one  of  thofe  utriculi  men- 
tioned on  the  4th,  which  ends  in  two  mouths,  fhut  up  with  fine  white  hairs,  but 
one  of  them  was  open  for  the  exit  of  the  flies ;  the  other  would  no  doubt  have 
opened  in  due  time  :  this  utriculus  I  found  now  perfectly  dry,  and  divided  into  cells 
by  exceeding  thin  partitions.  I  imagine,  before  any  of  the  flies  made  their  efcape, 
it  might  have  contained  about  twenty.  In  thefe  minute  cells  with  the  living  flies, 
or  whence  they  had  made  their  efcape,  \vere  fmall  dry  dark  coloured  compreflTed 
grains,  which  may  be  the  dried  excrements  of  the  flies. 

Note  by  the  President. 

The  Hindus  have  fix  names  for  Lac ;  but  they  generally  call  it  LacJIoa  from  the 
multitude  of  fmall  infedls,  who,  as  they  believe,  difcharge  it  from  their  ftomachs,  and 
at  length  deftroy  the  tree  on  which  they  form  their  colonies :  a  fine  Pippala  near 
CriJIonanagar  is  now  almoft  wholly  deftroy ed  by  them. 


XXV. 
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XXVI. 

THE  TRANSLATION  OF  AN  INSCRIPTION  IN  THE  MAGA  LAN- 
GUAGE ENGRAVED  ON  A  SILVER  PLATE  FOUND  IN  A  CAVE 
NEAR  ISLAMABAD. 


O, 


Communicated  by  John  Shore,  Rfq. 


'N  the  14th  of  Magha  904,  Chdndi  Lab  Raja  *,  by  the  advice  of  Bowangari 
Rau/i\  who  was  the  dire£lor  of  his  fludies  and  devotions,  and  in  conformity  to  the 
fentiments  of  twenty-eight  other  Rau/is,  formed  the  defign  of  eftablifhing  a  place 
of  religious  worfhip ;  for  which  purpofe  a  cave  was  dug,  and  paved  with  bricks, 
three  cubits  in  depth,  and  three  cubits  alfo  in  diameter,  in  which  were  depofited 
one  hundred  and  twenty  brazen  images  of  fmall  dimenfions,  denominated  Tahmu- 
das ;  alfo,  twenty  brazen  images  larger  than  the  former,  denominated  Ldnguda ; 
there  waslikewife  a  large  image  of  ftone  called  Ldngudagari^.  With.  a.  veffel  of  brafs 
in  which  were  depofited  two  of  the  bones  of  T'hdcur :  on  a  filver  plate  were  in- 
Icribed  the  Haiica^  or  the  mandates  of  the  deity ;  with  that  alfo  ftyled  Taumah 
Chuckfouna  T'ab.na^  to  the  ftudy  of  which  twenty-eight  Raulis  devote  their  time 
and  attention  ;  who,  having  celebrated  the  prefent  work  of  devotion  with  feftivals 
and  rejoicings,  eredled  over  the  cave  a  place  of  religious  worfhip  for  the  Magas  in- 
honour  of  the  deity. 

God  fent  into  the  world  Buddha  Avata'r  to  inftrudl  and  diredl  the  fteps  of 
angels  and  of  men  ;  of  whofe  birth  and  origin  the  following  is  a  relation  :  when 
Buddha  Avata'r  defcended  from  the  region  of  fouls  in  the  month  of  Magh,  and 
entered  the  body  of  Maha'ma'ya\  the  wife  of  Sootah  Dannah,  Raja  oiCailds^ 
her  womb  fuddenly  affumed  the  appearance  of  clear  tranfparent  cr^'ftal,  in  which. 
Buddha  appeared,  beautiful  as  a  flower,  kneeling  and  reclining  on  his  hands.^ 
After  ten  months  and  ten  days  of  her  pregnancy  had  elapfed,  Maha'ma'ya'  foli- 
cited  permiflion  from  her  hufband  the  Rujd  to  vifit  her  father,  in  conformity  to 
which  the  roads  were  direded  to  be  repaired  and  made  clear  for  her  journey  ;  fruit- 
trees  were  planted;  water  vefTels  placed  on  the  road  fide  ;  and  great  illuminations 
prepared  for  the  occafion.     Maha'ma'y a'  then  commenced  her  journey,  and  ar- 

♦  Perhaps,   SdndUyah. 

rived 
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rived  at  a  garden  adjoining  to  the  road,  where  inclination  led  her  to  walk  and 
gather  flowers  :  at  this  time,  being  fuddenly  attacked  with  the  pains  of  child-birth, 
fhe  laid  hold  on  the  trees  for  fupport,  which  declined  their  boughs  at  the  inftant,  for 
the  purpofe  of  concealing  her  perfon,  while  fhe  was  delivered  of  the  child  ;  at 
which  juniflure  Brahma  himfelf  attended  with  a  golden  vefTel  in  his  hand,  on 
Avhich  he  laid  the  child,  and  delivered  it  to  Indra,  by  whom  it  was  committed  to 
the  charge  of  a  female  attendant ;  upon  which  the  child,  alighting  from  her  arms, 
walked  feven  paces,  whence  it  was  taken  up  by  Mah  a'ma'ya'  and  carried  to  her 
houfe,  and  on  the  enfuing  morning,  news  were  circulated  of  a  child  being  born  in 
the  Rajas  family.  At  this  time  Tapaswi  Muniy  who,  refiding  in  the  woods,  de- 
voted his  time  to  the  worfhip  of  the  deity,  learned  by  infpiration  that  Buddha  was 
come  to  life  in  the  Rajas  palace  :  he  flew  through  the  air  to  the  Rajas  refidence, 
where,  fitting  on  a  throne,  he  faid,  "  I  have  repaired  hither  for  the  purpofe  of  vi- 
"  fiting  the  child."  Buddha  was  accordingly  brought  into  his  prefence  :  the  Muni 
obferved  two  feet  fixed  on  his  head,  and,  divining  fomething  both  of  good  and  bad 
import,  began  to  weep  and  to  laugh  alternately.  The  Raja  then  queftioned  him 
with  regard  to  his  prefent  impulfe,  to  whom  he  anfwered  :  "  I  mufl:  not  refide  in 
"  the  Tame  place  with  Buddha,  when  he  fhall  arrive  at  the  rank  of  Avata'R  ; 
"  this  is  the  caufe  of  my  prefent  afflidion,  but  I  am  even  now  affedled  with  gladnefs 
"  by  his  prefence,  as  I  am  hereby  abfolved  from  all  my  tranfgrefl^ions."  The  Muni 
then  depai-ted  ;  and,  after  five  days  had  elapfed,  he  afl'embled  four  Pandits  for  the 
purpofe  of  calculating  the  deftiny  of  the  child ;  three  of  whom  divined,  that,  as 
he  had  marks  on  his  hand  refembling  a  wheel,  he  would  at  length  become  a  Raja 
Chacraverti ;  another  divined,  that  he  would  arrive  at  the  dignity  of  Avatar, 

The  boy  was  now  named  Sa'cya,  and  had  attained  the  age  of  fixteen  years;  at 
which  period  it  happened,  that  the  Raja  Chuhida'n  had  a  daughter  named  Va- 
suta'ra',  whom  he  had  engaged  not  to  give  in  marriage  to  any  one,  till  fuch 
time  as  a  fuitor  fhould  be  found,  who  could  brace  a  certain  bow  in  his  poflTefllon, 
which  hitherto  many  Rajas  had  attempted  to  accomplifh  without  efFed.  Sa'cya 
now  fuccceded  in  the  attempt,  and  accordingly  obtained  the  Rajas  daughter  in  mar- 
riage, with  whom  he  repaired  to  his  own  place  of  refidence. 

One  day,  as  certain  myfteries  were  revealed  to  him,  he  formed  the  defign  of  re- 
linquifhing  his  dominion  ;  at  which  time  a  fon  was  born  in  his  houfe  whofe  name 
was  Raghu.     Sa  cya  then  left  his  palace  with  only  one  attendant  and  a  horle,  and, 

havlna; 
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having  crofled  the  river  Gang  A',  arrived  at  Balucali^  where,  having  directed  his 
fervant  to  leave  him  and  carry  away  his  horfe,   he  laid  afide  his  armour. 

When  the  world  was  created,  there  appeared  five  flowers,  which  Brahma'  depo- 
fited  in  a  place  of  fafety :  three  of  them  were  afterwards  delivered  to  the  three 
T!^hdcurs^  and  one  was  prefented  to  Sa'CYA,  who  difcovered  that  it  contained  fome 
pieces  of  wearing  apparel,  in  which  he  clothed  himfelf,  and  adopted  the  manners 
and  life  of  a  mendicant.  A  traveller  one  day  paffed  by  him  with  eight  bundles  of 
grafs  on  his  fhoulders,  and  addrefled  him,  faying,  "  A  long  period  of  time  has 
"  elapfed,  fmce  I  have  feen  the  T^''hacur ;  but  now  fince  I  have  the  happinefs  to 
"  meet  him,  I  beg  to  prefent  him  an  oflfering  confifting  of  thefe  bundles  of  grafs." 
Sa'CYA  accordingly  accepted  of  the  grafs,  and  repofed  on  it.  At  that  time  there 
fuddenly  appeared  a  golden  temple  containing  a  chair  of  wrought  gold,  and  the 
height  of  the  temple  was  thirty  cubits,  upon  which  Brahma'  alighted,  and  held  a 
canopy  over  the  head  of  S.a'cya  :  at  the  fame  time  Indra  defcended  with  a  large 
fan  in  his  hand,  and  Na  GA,  the  Raja  of  ferpents  with  fhoes  in  his  hand,  together 
with  the  four  tutelar  deities  of  the  four  corners  of  the  univerfe  ;  who  all  attended  to 
do  him  fervice  and  reverence.  At  this  time  likewife  the  chief  of  AJurs  with  his 
forces  arrived,  riding  on  an  elephant,  to  give  battle  to  Sa'cya,  upon  which  Brah- 
ma', Indra,  and  the  other  deities  deferted  him  and  vanilhed.  Sa'cya,  obferving 
that  he  was  left  alone,  invoked  the  afliftance  of  the  Earth  ;  who,  attending  at  his 
fummons,  brought  an  inundation  over  all  the  ground,  whereby  the  Ajitr  and  his 
forces  were  vanquiftied  and  compelled  to  retire. 

At  this  time  five  holy  fcriptures  defcended  from  above,  and  Sacya  was  dignified 
with  the  title  of  Buddha  Avatar,  The  fcriptures  confer  powers  of  knowledge  and 
retrofpedtion,  the  ability  of  accomplifhing  the  impulfes  of  the  heart,  and  of  carry- 
ing into  effecl  the  words  of  the  mouth.  Sacya  refided  here,  without  breaking  his 
fall,  twenty-one  days,  and  then  returned  to  his  own  country,  where  he  prefides 
over  Rajas,  governing  them  with  care  and  equity. 

Whoever  reads  the  Can'c,  his  body,  apparel,  and  the  place  of  his  devotions  muft 
be  purified  j  he  fliall  be  thereby  delivered  from  the  evil  machinations  of  demons  and 
of  his  enemies;  and  the  ways  of  redemption  fhall  be  open  to  him.  Buddha 
Avatar  inftrudted  a  certain  Raulihj  name  Anguli  Ma'la  in  the  writings  of  the 
CdnCy  faying,  "  whoever  fhall  read  and  ftudy  them,  his  foul  fhall' not  undergo  a 
tranfmigration,"  and  the  fcriptures  were  thence  called  Anguli  Malu.  There  were 
likewife  five  other  books  of  the  Cdric  denominated   Vackanam,  which  if  any  one 

perufe 
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perufe,  he  fhall  thereby  be  exempted  from  poverty  and  the  machinations  of  his  ene- 
mies ;  he  fhall  alfo  be  exalted  to  dignity  and  honours,  and  the  length  of  his  days 
fhall  be  protracted  :  the  ftudy  of  the  Cdric  heals  afBiftions  and  pains  of  the  body, 
and  whoever  fhall  have  faith  therein,  heaven  and  blifs  fhall  be  the  rew^ard  of  his 
pety. 
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METEOROLOGICAL      DIARY, 

KEPT     AT     CALCUTTA, 

%     IIEXRV    TRAIL,     Esq. 

rrom   Ift  February   1784,    to  Silt  December  1785. 


REMARKS. 

IN  the  following  Diary  of  the  "Weather,  begun  the  ist  of  February  17Si, 
every  change  in  the  air  was  marked  down  with  the  greatefl  precifion  three 
times  every  day,  and  always  nearly  at  the  fame  hours,  viz.  at  fun-rifing  at  three, 
or  half  past  three  o'clock  in  the  afternoon,  and  at  eleven  o'clock:  at  night. 

While  the  wind  continued  fouthcrly,  the  Thermometer  was  placed  in  a  \c- 
randah  open  to  the  Efplanadc,  where  there  was  at  all  times  a  free  circulation 
of  air;  and  when  the  ^^'ind  became  n'ortherly,  the  inllrument  was  removed  to 
the  oppofite  fide  of  the  houfe,  and  equally  expofcd,  as  in  the  preceding  part 
of  the  year. 

The  Barometer  continued  always  in  the  fame  place. 

The  Hygrometer  made  ufe  of,  was  a  bit  of  fine  fponge,  fufpcnded  in  a  fcalc 
(on  the  end  of  a  fteel-yard)  firll:  prepared  for  more  eafdy  imbibing  the  moi- 
llure,  by  dipping  it  in  a  folution  of  Salt  of  Tartar,  afterwards  drying  it  well, 
and  bringing  it  to  an  equilibrium  by  a  weight  in  the  oppofite  fcale,  at  a  time 
\A  hen  the  atmofphcre  appeared  to  have  the  leaft  degree  of  moifture. 

A  femicircular  fcale  at  the  top,  divided  from  0  to  90°  on  each  fide,  with  the 
needle  of  the  yard,  pointed  out  the  quantity  of  moillure  gained  or  loft  daily ; 
but  in  the  following  Diary  the  degrees  of  moifture  have  fcldom  been  taken  down. 

Y  y  Every 
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Every  fall  of  rain  was  likewife  taken,  and  the  quantity  in  cubick  inches  daily 
noted  do\\n. 

The  winds  were  alfo  obfcrved,  and  the  figures  0,  1,  2,  3,  4,  denote  the 
force  thereof. 

Here  it  may  be  remarked,  that  at  fun-rifing,  there  is  feldoin  or  ever  any 
wind  ;  but  no  fooner  is  the  air  a  little  rarefied  by  its  rays,  than  a  little 
breeze  begins,  and  this  generally  increafes  till  about  noon,  when  again  it  be- 
gins'to  lofe  its  force,  and  dies  away,  from  the  fame  caufe. 

In  order  to  afcertain  the  influence  of  the  Moon  upon  the  weather,  the  mean 
temperature,  as  well  as  the  weight  of  the  atmofphere  of  each  quarter,  is  ac- 
curately marked  down  by  taking  in  the  three  days  preceding,  and  the  three 
days  after  the  change  with  the  intermediate  day.  From  thefe,  the  denfity  is 
difcovered,    by  the  following  rule  given  by  Dr.,Bradeli/,  viz. 

A,  altitude  of  barometer ;  B,  altitude  of  thermometer  ;  D,  denfity. 

A  > 

■  =  D — or  denfity. 
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N.  B.  In  this,  the  mean  morning  denfity  is  only  taken.  However,  the  mean 
denfity  for  the  whole  may  be  found  by  the  fame  rule. 

January  1,  1785.  From  an  examination  of  one  year's  obfervations  on  the  in- 
fluence of  the  Moon  on  the  mercury  in  the  Barometer,  it  does  not  appear  that 
there  is  any  certain  rule  to  be  laid  down  regarding  it.  However,  it  may  be  af- 
firmed that  the  direction  of  the  winds  has  more  efl:ecl  upon  it,  as  we  never  fail 
to  fee  the  mercury  highefi:  when  the  wind  blows  from  the  NW  ;  in  a  lefler  de- 
gree from  the  N,  and  lowcll  of  all  when  it  proceeds  from  the  SE  quarters. 
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^General  State  ^/^/^r  Weather, /^t  February  1784. 

Creiitft  oUicude  of  the  Thermometer,     -     •     -     . 

Lca.t  ditiu,    -------------       I    06     I    70    I    68    ^    74*  Mean  temperature. 

Mean  Cuto,  --.--------■ 

Clear, 3       d^iys. 

Cl'judy, 26      (lj. 

N''  days  on  which  k  raineil,     8      do. 

Quantity  of  rain.     -     -     -       4-2    luth. 

This  month,  the  wind  very  variable,  and  the  atntofpheie  for  the  moft  part  cloudy,  and  fomeilmes  feveral  days  fucceedii. 
without  any  fun  —  the  air  alfu  damp  and  cold,  i'ri.i^ueiilly  thunder;  and  on  the  iilh,  there  was  a  fall  of  hail  in  the  after- 
noon accompanied  with  thunder. 

The  mornings  generally  foggy*  ■ 
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The  wind  almoll  continually  foutherly,  and  ftrong  bladS  towards  the  end  of  the  month.— the  w<?ather  throughout  clear 
afld  lerene,  and  heavy  dews  at  Jiight,  which  indeed  mull  always  be  the  cafe,  when  they  are  preceded  by  a  clear  waim 
fun. 

Is  blowing  weather  dews  are  feldom  feen,  the  moiflure  as  it  fulls  being  difpcUed  by  the  wind. 

The  heal  of  the  eaflh  this  month,  about  mid-day,  about  1:0''. 
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A  Gkkeral  State  of  the  Weather,  yi;-  April   178^. 


Grcaleft  altitude  of  the  Thermometer,     .     .     . 

Loalt  ditto, 

Mean  ditto,     --.-----.. 
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The  prevailing  Wind  this  month,  as  well  as  Ihe  former.  South;  the  mean  heat  of  tiie  earth  at  mid-dDV,  iiC. 
Blowing  and  heaiy  weather  in  general,  and  frequcrit  thunder  florms  about  the  end,  although  many  of  the  nights  were 
clofe  and   fultry. 

The  thunder  ftorms  that  generally  prevail  at  this  time  of  the  year,  always  happen  in  the  afternoon  or  evening, 
and  come  from  the  NW,  and  are  attended  with  loud  peals  and  heavy  fall  of  rain.  Before  thefe  "ftorms  he^in,  the 
clouds  become  very  dark  and  low,  and  the  winds  being  ihu»  condued  between  the  clouds  and  earth,  rauft,  of  couile, 
be  greatly  augmuiicd. 
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A  General  State  of  the  Weather, /or  May   17S4-. 
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Gienieft  altitude  of  the  Theimometor,      .     .     .     - 

Ltall  ditto,       -.----.-.---  7J8274V    84I  Mean . temperature. 

Mean  ditto,        -..-------. 

Clenr,     ------       7     days. 

Cloudy, 24  ditto. 

Ram,     ------      14  ditto. 

Quantity  of  ditto,     -     -    -     tj-b  inches. 

The  Wind  foMherly,  with  a  few  pretty  violent  ftorm':  from  the  NVV,  at  the  beginning  of  the  month,  while  the 
latter  part  was  clofe,  gloomy,  and  warm  ;  but,  in  general,  the  whole  month  was  exceedingly  cloudy,  and  ftjicely  a 
Angle  day  of  bright    fun  lliine. 

The  Raiiii  btgnn  on  the  izA,  and  from  that  day  to  tlie  end  the  nights  were  very  clofe  and  fultry  and  the  air  very 
damp. 
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Cloudy, 

ditto, 
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ditto, 

ditto, 

ditto, 
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Saturday,  a  violent  ilorm. 
Very  heavy.     Ditto,  no  fun. 

Ditto. 
And  clofe. 
No  fun  all  day. 

A  thunder  ftorm  in  the  evening. 
High  wind  at  times. 
Ditto. 

Very  thick  and  dark. 

A  thunder  ftorm  in  the  evening. 

No  wind. 

Thunder  in  the  evening. 

The  weather  very  clofe  and  flill. 

Ditto. 

Ditto. 
At  intervals. 
Very  flill. 
Thunder  in  the  evening. 

Ditto. 

Ditto. 

Ditto. 

Ditto. 

Ditto. 
A  great  appearance  of  rain. 
The  nights  very  fultry. 

Ditto. 
Thunder  ditto. 
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y?  General   State  r/ /^v  Weather, /oc  June   1734. 


Gciateft   allitutle  of  the  Thermometer, 

J^esft   ditto,    --- 

Mean  ditto,     -------- 

Clear, 

Cloudy, 

Rain,  -------- 

(Quantity  of  ditto,    -     -     -     - 


I     day. 
zt)     cijvs. 
14     diilS) 
17-4  inches. 
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Si 
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Mean  temperature. 


The  wind,  this  month,  inclining  fomeiimes  to  the  E  of  S.    The  atmifphere  excccriingly  moift  .ind  wet,  and  much  raia 
from  the  loth  tu  17th,  the  (ky  moliiy  clouded  throughout,  and  very  little  variation  in  the  temperature  of  the  air. 


Calcutta,   Jun 


Ther7nometer. 

//V/ 

d. 

Mean   heat  at 
each  quarter  of 
the  Moon. 

Point. 

Appear- 
ance of 
the  air. 

REMARKS. 

6 

M. 

N     E. 

1 

82 

"sT 

S2N 

•  0.7 

S 

I 

Cloudy, 

Tuesday,  thunder. 

2 

80 

86 

84) 

l.z 

I 

ditto. 

3 

82 

8+ 

83  ( 

> 

1 

ditto. 

4 

82 

85 

82  r  Full  M.  81  4' 

\    0.2 

I 

ditto. 

A  gentle  flio-.ver. 

5 

81 

8; 

851                 / 

var. 

0 

ditto. 

Clole. 

6 

82 

90 

SjJ                             < 

L 

0 

ditto. 

7 

83 

85 

84^                i 

ro.5 

I 

ditto. 

8 

81 

84 

82) 

t  1.6 

NE 

1 

ditto. 

Several  fhowers. 

9 

80 

S4 

S3r           ' 

) 

0 

ditto. 

10 

81 

S3 

82  V     L.  Q^8o  i  ^ 

\  ••' 

0 

ditto, 

No  fun  all  day. 

II 

79 

80 

80  k 

)  '-^ 

S 

I 

ditto. 

IncdFant  rain  all  day. 

12 

7S 

78 

7^ 

r  4.6 

3 

ditto. 

Ditto 

'3 

77 

So 

8o7                           ' 

V  O.I 

I 

ditto. 

14 

80 

85 

80  1 

1  0-4 

2 

ditto. 

Thunder  in  the  evening. 

IS 

81 

85 

82Ny                                                  . 

(0.1 

w 

2 

Hazy, 

No  fun  all  day. 

16 

80 

82 

79)                                                1 

2.5 

var. 

I 

Cloudy, 

Ditto. 

17 

80 

83 

83  f 

1  0.8 

s 

0 

ditto. 

Ditto. 

18 

81 

89 

Sj  VNew  M.  81  i^ 

I 

Hazy, 

Ditta. 

19 

81 

88 

85  k 

i 

I 

ditto, 

Sun  very  faint. 

20 

82 

88 

861                           j 

r 

I 

ditto. 

Very  thick  and  no  fun. 

21 

84 

90 

85/                           ' 

■-^ 

SE 

I 

ditto. 
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APPENDIX. 

A  General  State  of  the  Weather, /o;-  July   i- 


M. 

TV. 

H 

9Q 

"1 

Si 

Si 

CreatefV  aliitude  of  Thermometer,       •-.-..  S4         90    I     S5    i 

Leart  rfiuo,     --.-.--------  77         "T'Sj-Ss  Mean  temperature,   ■ 

Meaiidiuu,    -     -     - Si         S5     |    83    ) 

Clem-,     ------       I     clay. 

Cloudy,        -----      30     days. 

Rain,      ------      20     dillo.  i> 

Qu.-.iitity  of  riino,      -       -     15     Inches, 

The  prev.iiliiig  wuid  SE,  and  the  atmofpliere,  as  the  former  month,  exceeding  thick  and  humid,  and  vei7  little  fun  Ihlne. 
The  me. Ill  lempn:!tiire,  o.\aiftly  ilie  fame  as  laft  month,  and  very  little  variation  between  the  heat  at  mirf-day,  and  that  of 
the  morning  and  evening. 

DuRi.NO  the  raui»,  the  wind  is  often  variable,  but  commonly  it  comes  round  to  the  Eaftward  when  there  falls  much 
rain. 


Calcutta,.    July      1784. 
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Thursday. 
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Clear, 

Cloudy, 

ditto, 

ditto. 

Hazy, 

Cloudy, 

ditto, 

ditto, 

ditto, 

ditto, 

ditto, 

ditto, 

ditto, 

ditto, 

ditto, 

ditto, 

ditto, 

ditto, 

ditto, 

ditto, 

ditto, 

ditto, 

ditto, 

ditto, 

ditto, 

ditto, 

ditto, 

ditto, 

ditto, 

ditto, 
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The  wind  ftrong  in  the  morning, 
but  tlie  nights  very  llill  and 
clofe. 


The  night  very  bright. 

Ditto  thunder. 

Ditto. 

Ditto. 
Much  lightning  in  the  evening. 

Several  fmall  Ihowers. 


Rained  all  day. 

Small  rain,  very  dark. 

On  the  7th,  there  had  been  no 
rain  at  Chunar,  many  per- 
fons  fick,  but  chiefly  among 
the  Natives. 

Much  thunder  and  lightning. 


Thunder. 


High  winds. 
Thunder. 
Rain  all  day. 


meanl  8;  I85  [83 
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^General  State  b/  ii>i  Wiathzk,  /or  August  17S4. 


■  82  I  Mean  temperature. 

Mean  (talc  of  the  atmof- 
phere  —  29.57. 

686  denfity. 


Thiimomiter,    Created  altitude,    -     -    .    -     - 

Lcart  ditto,   .-.--.- 

Mean  ditto,  ------- 

BAROMETER;  Greatett  ditto,  in.     -    -     -     -     - 

Lead  ditto,    ------- 

Mean  ditto,  ------- 

GreatoO  variation,    -     -     -     -     - 

Mean  denfity,    ------ 

Hygrometer,       Grt^ateli  moidure,   -     -     -     -     - 

Ditto  drought - 

Wean  drought  and  moifture,  -  - 
Clear  -  .  -  5  days. 
Cloudy,  -  -  26  ditto. 
Rain,  -  -  -  25  ditto. 
Quantity  ditto,     16-9  inches. 

The  air  ftill  very  moid,  and  very  little  fun  Iliine,  although  the  nights  in  general  were  very  bright  and  fine:  frequently 
thunder,  and  on  the  aid,  an  exceeding  loud  peal  early  in  the  morning.  The  quantity  of  rain  that  fell  this  month  was  very 
conliderable,  and  every  thing  imbibing  the  moidure  to  the  highelt  degree. 

The  Barometer  is  almod  invariably  higher  at  night  than  in  the  morning,  and  lowed  always  at  mid-d.ay.  The  air  being 
much  loaded  with  moidure,  the  whole  of  this  month,  the  variation  of  the  mercury  was  very  infenfible.  The  &me  caufes  liept 
the  Thermometer  nearly  dalionary  alio. 
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A  General  State  of  the  Weather, /ar  September   1784, 


Thermometer,     Greateft  altitude,  '  -     -  - 

Leaft  ditto,  -     -     .     -  - 

Mean  ditto,   -     -     -     -  - 

Bakometer,  Greateft  ditto,     in.  -     -  - 

Leaft  ditto,    .     .     .     -  . 

Mean  ditto,  -     -     -     -  - 

Greatell  variation,    -     -  - 

Mean  denfity,    -     -     -  - 

Hycrcmetee,       Greateft  moil>ure,    .     -  . 

Ditto  drought,     -     -     .  . 

Mean  denlily  and  moiftm'e, 
Clear,  ...  lo  days, 
Cloudy,  -  .  -  so  ditto. 
Rain,  -  -  -  12  ditto. 
Quantity  ditto,      -     11-3  inches. 

The  wind  generally  S  and  SE,  much  lightning  in  the  evenings  but  not  attended  either  with  rain  or  thunder.  The  air  ftill 
damp  and  cloudy,  although  the  Barometer  ftood  confiderably  higlier  than  the  preceding  month, 

Ii  is  worthy  of  obi'ervation,  that  upon  the  rains  going  off,  the  water  falls  in  larger  drops  than  at  any  other  period  of  the  feafon, 
and  probably  this  may  be  occaftoned  from  tlie  height  it  hns  to  fall  :  and  in  proof  of  this,  the  oppofite  ftations  of  the  Barometer 
need  only  be  coirfulled,  where  it  appears,  that  the  weight  of  the  atraofphere  was  greatly  increafed  about  the  laft  period  of 
the  rains. 
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APPENDIX. 

A  General   Stats   of  iht  Weather,  for  October   J7?4. 
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Mean  ditto, 
Barometer,  Gieatcrt  ditto,  in.  -     -     -    - 

Lead  ditto,      -       .     -     .     . 

Mean  ditto,     -        .     -     -     ■ 

Greaieft  variation,    -     -     -     - 

Mean  dcnfity,    -     -     -     -     - 
Hycrometek,       Greatcll  moiliure,   .... 

Ditto  diought,     ----- 

Mean  moirture  and  drought,  - 
Clear,  -----  19  d.ivs. 
Cloudy,  -  -  -  .  12  ditto. 
Rain,  -----  3  days. 
Quantity  of  ditto,   •     -     0-8     inches, 

The  air  very  clear  and  elaftic,  and  heavy  dews  at  nighr.     The  Barometer  very  high,  and  the  wind  W  and  NW. 

About  the  middle  of  the  month,  the  morning?  became  a  little  fogg}',  which  indicates  the  approach,  or  beginning,  of  thft 
cold  feafon  :   The  atmofphere  thin  and  dry,  and  cleared  of  its  vapours ;  of  courfe  the  mercury  rofe  in  the  Barometer. 

As  the  difference  between  the  day  and  the  night  heat  begins  now  to  be  greater  than  in  any  of  the  eight  preceding  months, 
the  fogs  we  have  at  this  feafon  of  the  year  are  by  that  means  formed. 
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APPENDIX. 

'^General  State  o/"  <^«  Weather, _/o>- November  17S4. 
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Mean  ditto,      -     _     -     -     - 
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Hyorometek,       Greateft  muiltuic,       .     -     - 

Ditto  drought,      -       -     -     - 

Mean  moUKire  and  diought. 

Clear,       -----       23     days. 

Cloudy, 7     ditto. 

Kain, I     ditto. 

Quantity  of  ditto,     -  -       0-9  inches. 

The  N  VV  winds  prevailed  this  month,  but  nothing  remarkable  in  the  changes  of  the  atmofphere,  although  there  were 
fever.tl  appearances  of  rain  in  the  courfe  of  it.  The  air  more  elaftic  than  any  of  the  former  months,  alio  more  ferene  and  dry. 
The  foggy  mornings  ftiU  keep  off. 

In  clear  dry  weather,  there  is  always  a  very  fcnfible  change  on  the  Barometer,  two  or  three  hours  after  fun  rifing  ;  it 
being  olien  nearone-tenth  of  an  inch  higher  about  nine  o'clock,  than  at  fix  or  fun  rife.  May  not  this  be  owing  to  the  load  of 
vapour  condenlcd  and  kept  near  the  furface  of  the  earth  from  the  coldnefs  of  the  night,  which  as  it  isgiadually  rarefied  by  the 
he.it  of  the  fun,  muft  incieafe  the  weight  and  fpring  of  the  atmofphere,  and  produce  this  variation?  From  hence,  the  Baro- 
meter is  always  higher  in  the  evening  before  thefe  watery  particles  fall,  tlian  in  the  morning  when  the  air  is  replete. 

Calcutta,      November     1784. 
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I  30.00I29.99I30.02I10I  8i35|  i|28|   1 1  0.9  1  NW  I ;-  141^1  Clear. 
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A  General  State  c/^ //'<?  We  ather, /or  December  1784, 


Thermometer,     Grcateft  altitude 
Leall  ditto, 


M. 

M 

1      '■:■ 

1 

<") 

79 

73 

f 

5S 

6S 

6S 

[ 

63; 

74 

68  i 

s 

50.17 

30- 14 

30.17 

^ 

30.0i 

30.00 

30.02 

<; 

3009 

30.07 

30.09 

00.15 

CO  14 

00.15 

1 

•7-7 

•  7oy 

.721 

J4d. 

4id. 

3Sd. 

6S|  Mean  heat. 


f  30° .oS     Mean  ilale  of 
the  aimolphere. 

717  Mean  denfity. 


Mean  ditto. 

Barometer,  Greaieft  ditto,  -     -     -  -     - 

Leaft  ditto,      -      .     -  -     - 

Mean  ditto,      .     .     •  •     . 

Greateil  \'ariatiui'.,  -    -  -     - 

Mean  denfny,    -     -     -  -     - 
Hf  CSOMETER,       Mean  moifture  and  drought. 

Clear,       -----       26  d.iys. 

Cloudy,  -----         5  ditto. 

Kaiii,       -----  I  ditto. 

Quantity  of  ditto,     -  -     0.05  inches. 

The  winds  were  conftantly  NW,  except  a  frw  days,  when  it  was  inclined  a  little  to  the  E,  which  always  brings  on  cloudy 
thick  weather.  1  he  whole  month  remarkably  dry,  and  the  almofphere  of  fuch  a  denfily  as  greatly  to  exceed  any  of  the 
former.  At  this  feafon  of  the  year,  there  is  generally  a  thick  difjgreeable  fog  in  the  mornings  and  evenings  j  however,  this 
month,  on  the  contriry,  has  been  veiy  clear  and  ferene,  and  but  feldom  thick  fogs  at  either  of  thele  times. 


A    L    C    U    T    T    A, 


E    C    E    M    B    E    R 


1784. 


1 

Thermometer. 

Mean  dcn- 

Jity  attach 
quarter   of 
the  Moon. 

Barometer.        1 

Hygromr  ter. 

IVind  and  Force. 

M.   N. 

E. 

;if. 

A^. 

E. 

M.      \     N.      \     E. 
i.\m.\  d.   ;  m.   |  d.  |  m. 

5 

Point. 

M. 

A^. 

E. 

'     i;65 

79 

72  ^ 

\           C^^'^i 

30.10 

30.10 

20 

+5 

30 

0.05 

NE 

I 

I 

I 

Cloudy. 

2 

68 

7C 

72    i 

\           \    .0- 

.0+ 

.07 

40 

50 

30 

I 

I 

0 

ditto,' 

3 

69 

78 

'' 

1      -03 

.01 

.06 

20 

40 

20 

0 

I 

0 

ditto. 

4 

67 

78 

■3    / 

>  L.  CL  -(     .06 

.05 

.09 

'5 

30 

•5 

NW 

I 

2 

I 

ditto. 

5 

6S 

79 

72 

721      J     .10 

.08 

.09 

0 

45 

25 

I 

2 

0 

Clear, 

6 

65 

75 

70   ' 

1           f     -^s 

.05 

.10 

30 

50 

45 

2 

3 

0 

ditto. 

7 

ei 

75 

68   y 

'        ■      V    .OS 

•03 

.05 

+5 

55 

45 

I 

2 

I 

ditto. 

8 

61 

74 

68 

1       -07 

.04 

.09 

40 

55 

45 

2 

0 

ditto. 

9 

6i 

75 

69  > 

V                   /      -0/ 

.06 

.07 

30 

55 

45 

2 

0 

ditto. 

10 

62 

75 

68    i 

i      .08 

.06 

.07 

;o 

55 

40 

I 

0 

ditto. 

II 

61 

75 

68 

'               1     .07 

.04 

.08 

?o 

55 

45 

I 

0 

ditto. 

12 

62 

73 

58  ; 

^  N.  M.  ^     .09 

•03 

.oS 

20 

40 

35 

I 

0 

0 

ditto. 

13 

62 

74 

69 

728      j     .08 

.04 

.05 

10 

+0 

40 

0 

0 

ditto. 

14 

6+ 

71 

59  ! 

1           f    -^s 

.01 

.04 

20 

35 

25 

N 

0 

0 

0 

Cloudy, 

»S 

66 

73 

68   y 

'           V   .04 

.07 

.o- 

20 

40 

35 

NNE 

I 

0 

ditto. 

16 

6+ 

75 

70  " 

-   .09 

.06 

.oS 

30 

4-5 

40 

NW 

0 

0 

Clear, 

ditto. 

17 

67 

75 

70 

.07 

.01 

.02 

30 

40 

30 

0 

0 

18 

66 

/6 

72 

.02 

.00 

.07 

10 

40 

25 

NE 

0 

0 

ditto. 

19 

67 

75 

71 

^  F.CL  . 

.06 

.06 

.07 

0 

;o 

21; 

W 

0 

0 

ditto. 

20 

66 

'5 

66 

725 

.06 

,05 

.08 

-5 

55 

40 

NW 

0 

0 

ditto. 

21 

65 

74 

67 

.11 

.10 

•13 

35 

60 

50 

0 

0 

ditto. 

22 

6i 

71 

65   . 

« 

u     -17 

•13 

•»7 

+5 

50 

50 

0 

0 

ditto, 
ditto, 
ditto. 

23 

^-8 

71 

65  n 

r  -'7 

.12 

.14 

35 

45 

40 

1 

0 

24 

60 

72 

66 

.14 

•13 

.14 

10 

50 

40 

I 

0 

25 

60 

"2 

68 

•15 

.14 

.IC 

15 

45 

45 

0 

0 

ditto. 

26 

61 

73 

68 

►  F.  M,    . 

•'  7 

.14 

.14 

5 

45 

35 

I 

0 

ditto, 
ditto. 

27 

61 

73 

68 

732 

•15 

•13 

.14 

15 

50 

40 

I 

2 

0 

28 

60 

72 

67 

.14 

.10 

•'3 

20 

55 

40 

I 

0 

ditto. 

29 

60 

70 

65    . 

.     .'0 

.10 

.10 

30 

55 

45 

W 

0 

0 

ditto. 

30 

60 

09 

65 

.10 

.06 

.07 

40 

55 

45 

NW 

0 

0 

ditto, 
ditto. 

31 

5o 

58 

6S 

..08 

.05 

.06 

40 

55 

45 

0 



0 

inean|63||74  168}  I  J  30.09l3o.o;|3o.o9|24|     I48J      |38|     |o.oj|  lil'llT'oi 
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ui  GsNEK-AL   State   of  the  Weather,  y^r  January   178/. 


TiirRMOMETER,    Grc-teft  altitude, 
l.tA\  ditto. 


Ea.\ometer, 


HVCR0MET!!K, 

Cloudy, 


Mean  ditto,      -      -     -     -     .     - 

Gieateft-  ditto,  .---.. 
Leatl  ditto,      -       ^     -     _     _     - 
Mean  ditto,     -        .     -     -     -     . 
Greatell  variation,    -     -     -     -     - 

Mean  denfity,    ------ 

Maifture  and  droiiglit, 


=  9 


d.T,  s, 
ditto, 


30.0S 
00.19 


30  d. 


-? 

30  14 
29.97 
30.07 
00.17 

50  d. 


74 

64 
66f 
30.17 
30.03 
30.09 
00.14 

40  d. 


-  66  ^^c.^n  hear. 

I  Mean  ftate  of  do 
atmofpliere.  — ■ 
30.0S 

[  ~zz  Mean  dcnfityr 


The  atmofphete  very  diy  and  eLiftic. 

The  winds  variable,  but  from  the  middle  of  tKe  month  were  almoft  conftantly  from  the  SW  and  S,  and  often  pretty  ftrong. 
The  mercury  in  the  Barometer  flood  vcty  high  till  about  the  end  of  the  month.,  when  a  very  fenfible  change  took  place;, 
both  with  regard  to  the  warmth  and  lerenity  of  the  weather;  frequent  heavy  dews  about  the  fame  tin-e. 
The  mornings  alw'ays  very  foggy. 
The  medium  heat  of  the  fun  at  mid-day  (the  inftrument  being  e.xpofcd  five  minutes)  was  90' 


C    A    L    C    U    T 


January       i?^^. 


Thermo- 
meter, 

Mean  Ji„- 
Jltyat  each 
ju^rter  of 

tm  Moon. 

Barometer. 

Hygrometer. 

Wind  and  For 

ce. 

^ 
Q 

.1/.1/V.|£. 

M. 

N. 

£. 

M.     \     N.     \    . 

-  5 
^ 

Point. 

M 

N. 

E. 

d.\m.\  d.  \,n   \d 

1 

60 

69 

^^ 

\                   1 

■'30.09 

30.09 

30.09 

30 

5° 

45 

WN 

0 

I 

0 

Clear, 

2 

57 

59 

^+    i 

L       .09 

.09 

.11 

40 

50 

4S 

NW 

0 

I 

0 

ditto. 

3 

60 

71 

65 

.11 

.e6 

.07 

25 

45 

40 

0 

I 

0 

ditto. 

4 

^9 

69 

^1 

^  L.Q^^ 

■C4 

.04 

.09 

30 

SO 

40 

WNW 

0 

I 

0 

ditto. 

5 

63 

7c 

66 

t     732      i 

.10 

.08 

.08 

35 

50 

40 

0 

2 

0 

ditto. 

6 

^ 

r 

66   ' 

'     .07 

.08 

.12 

30 

50 

40 

W 

0 

2 

0 

dittOj 

7 

63 

72 

67  > 

'               \ 

^     -13 

••3 

•17 

35 

55 

So 

NW 

0 

2 

0 

ditto. 

8 

59 

72 

67  ^ 

V                 / 

<     .14 

•13 

.10 

35 

60 

So 

N 

I 

2 

0 

ditto. 

9 

58 

73 

^"    / 

,      .10 

.09, 

.09 

35 

60 

45 

NW 

I 

2 

0 

ditto. 

10 

60 

70 

65 

f                  ' 

.10 

.10 

.14 

40 

60 

50 

0 

I 

0 

ditto. 

II 

58 

7^ 

^5 

>.N.M.  ^ 

•'3 

.10 

.12 

35 

60 

So 

i 

2. 

I 

ditto. 

12 

59 

72 

^1    1 

\     736     . 

1     •" 

.11 

.1 1 

25 

50 

45 

N 

1 

2 

0 

ditto. 

•3 

60 

72 

66    ■ 

r 

'     .11 

.11 

.12 

30 

SO 

45 

NW 

2 

1 

0 

ditto. 

14 

60 

73 

57  > 

/       I 

^     .12 

.11 

•13 

40 

45 

45 

0 

I 

0 

ditto. 

I ; 

58 

71 

65    ^ 

\       ( 

'      -'4 

.14 

.14 

35 

50 

50 

I 

2 

0 

ditto. 

>6 

60 
60 

70 

^'    1 

r.              ^ 

••5 

•15 

40 

55 

SO 

0 

2 

0 

ditto. 

17 

(>9 

65    1 

>^-3-< 

.17 

•13 

.10 

45 

55 

50 

N 

1 

I 

0 

ditto. 

18 

^9 

7° 

;'5 

i       '''      ) 

.10 

.10 

.06 

40 

55 

50 

.NW 

I 

2 

0 

ditto. 

'9 

60 

70 

55 

.08 

.05 

.05 

40 

60 

So 

0 

2 

0 

ditto,. 

2s;58    71 

^"  - 

/                     \ 

-     .05 

.05 

.05 

30 

55 

SO 

0 

1 

0 

ditto. 

21  64 

74 

'^7  -. 

.02 

.00 

.07 

0 

40 

30 

SW 

Q 

I 

0 

ditto,. 

22  60 

7' 

> 

1                     i 

^     .08 

.05 

.oS 

40 

55 

50 

W  « 

I 

2 

0 

ditto. 

23  59 

70 

^1    / 

}                     1 

I     .04 

.04 

.05 

40 

6d 

55 

SW 

I 

2 

0 

ditto. 

2462 

70 

66    1 

F.   M 

1     .06 

.04 

.05 

40 

5-5 

50 

w 

0 

2 

0 

ditto. 

25  62 

75 

f    i 

>     7-3    - 

\      .08 

.06 

.07 

4° 

55 

45 

0 

I 

0 

ditto,- 

2fc6^ 

74 

69    1 

i               i 

j      .or 

.01 

.03 

30 

45 

30 

SW 

0 

2 

0 

ditto,- 

2768 

74 

70 

1               * 

29.91! 

29.97 

•03 

15 

40 

30 

s 

0 

2 

0 

ditto,- 

2H67 

7O 

69 

^30.01 

.98 

.04 

10 

55 

\o 

SW 

I 

2 

0 

ditto,. 

296; 

77 

7+ 

.02 

30. 0( 

•°5 

40 

60 

S'- 

s 

0 

3 

0 

ditto. 

3066  70 

7' 

.00 

.01 

.03 

10 

40 

IC 

0 

3 

I 

Cloudy, 

3 '  70  '78 

74 

.01 

■°3 

•05 

40 

0 

10 

0 

3 

2 

ditto. 

;iie.ir.[5 
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V  General  State  of  ihe  WzhTHZv.,  for  February   i/Sj. 


Thermometer,    Gicateft  altitude,    - 
Leaft  ditto,         -     - 
Mean  ditto,        -'    - 
Grcjti-'il  ditto,     -     - 
JLealf  ditto,         -     - 
Mu.iM  ditto,         -     - 
Grcaleft  variation, 
Mean  denfity,    -     - 
Moifture  and  drouglit, 
-     -     -     17      days. 
Cloudy,      -     -     II      ditto. 
Rain,     -     -     -       4      ditto, 
t^uauiity  ditto,         2-9  inches. 


Ba.'s.ometer, 


HvcRoMETrir, 
Cler 


30"4 
29.89 
30.02 


75  Mean  temperature. 


30.0;  Mean  ftatc  of  the 
atmofphcre. 


Thunder  five  limes.     Me.nn  he.it  of  the  Sun  at  mid-dav,  the  Thermometer  being  expofed  fiye  minutes,  96°. 

The  be-jinning  of  this  month  the  air  wae  veiy  moift,  which  is  generally  the  cafe  when  the  wind  comes  from  the  S  and  SE. 

O-v  the  contrary,  the  N\V  winds  which  prevailed,  renders  it  very  dry  and  elaftic,  and  has  always  a  very  great  etfeiit  in 
r.iifing  the  mercury  in  the  Barometer.  During  the  whole  of  this  mo.ith  the  mornings  were  extremely  thick  and  foggy  ;  on 
the  ift,  8th,  and  nth,  moderate  ftorras  from  the  N\V. 


Calcutta,      Fe 


R    U    A    R    Y 


1785. 


Thermo- 

Mean  dcn- 
Jify  at  each 
quarter    of 
the  Mrjort. 

Barometer. 

Hygrometer, 

Wind  and  Force. 

ItUtCfi 

, 

M.  1  N.  1    E. 

1 

\N.\E. 

M.\N.\  E. 

M. 

N. 

E. 

II 

\,n 

Point. 

M 

d.\m.\d.\m.\d. 

I 

71 

77 

74  -s                 ^3o.oo 
71     i                (  29.89 

73  >L-CL  -^      -96 

74  1    714       1  33-oS* 
7;    ^                ^      .gS 

29.90 

29.95 

50 

0 

0 

40    0.5 

S 

~T 

4 

I 

Cloudy, 

2 

73 

76 

.89 

•9' 

40 

J  5 

20 

SE 

I 

2 

I 

ditto. 

3 

69 

77 

.96 

30.03 

30 

25 

20 

0 

I 

0 

Clear, 

4 

72 

78 

30.07 

.12 

30 

S 

30 

S 

0 

I 

0 

Cloudy, 

5 

72 

79 

.04 

•04 

4 

15 

^5 

0 

I 

I 

Clear, 

6 

74 

80 

76  ' 

r29.9S 

•03 

.05 

50 

30 

30 

3 

2 

I 

Cloudy, 

7 

72 

80 

72 

.98 

29.9c, 

.04 

45 

35 

0 

Q 

SE 

I 

I 

I 

Clear, 

8 

7; 

80 

73 

30.05 

30.04 

.11 

30 

'5 

5 

0.8 

E 

0 

I 

0 

ditto. 

9 

68 

78 

74 

I-N.M.     -! 

.07 

•03 

•03 

35 

15 

W 

I 

I 

0 

Cloudy, 

10 

72 

80 

7; 

7u 

29.97 

29.95 

29.98 

•5 

40 

30 

N 

2 

I 

0 

Clear,' 

.  1 1 

70 

80 

74 

.98 

■9<i 

3C.03 

10 

60 

55 

I 

I 

0 

ditto. 

12 

73 

82 

69  - 

L  30.03 

30-03 

.12 

30 

30 

4c 

I.I 

NW 

0 

0 

3 

Cloudy, 

13 

69 

79 

72 

r  .05 

.00 

.06 

25 

45 

40 

I 

0 

2 

ditto. 

14 

69 

81 

74 

.01 

.00 

.04 

35 

55 

50 

sw 

I 

1 

0 

Clear, 

15 

70 

81 

7S 

.04 

.01 

.04 

30 

4) 

45 

0 

1 

0 

ditto. 

16 

70 

75 

73 

>F.  CL   < 

.07 

.06 

.08 

35 

5^- 

50 

NW 

3 

3 

0 

Cloudy, 

«7 

69 

80 

73 

717 

.06 

.02 

•OS 

40 

60 

55 

SW 

0 

I 

t 

Clear, 

18 

70 

73 

69 

.02 

.02 

.04 

35 

30 

5 

0.7 

0 

2 

I 

Cloudy, 

>9 

67.' 

7S 

71    - 

1 

L    .03 

.04 

•03 

15 

'5 

0 

2 

I 

ditto, 

ao 

69 

79 

72 

i 

•03 

■03 

•03 

10 

25 

20 

NW 

0 

2 

0 

Clear. 

21 

6g 

77 

73  " 

r  -04 

.04 

.04 

c 

20 

^5 

w 

0 

2 

I 

ditto. 

2? 

70 

82 

7S 

29.98 

29.97 

2'>97 

10 

»5 

0 

I 

I 

ditto. 

23 

74 

84 

76 

.99 

.96 

^0.00 

20 

li 

45 

I 

2 

I 

ditto. 

24 

72 

82 

75 

J.  F.  M.  H 

30.00 

.98 

^9.98 

35 

55 

45 

0 

0 

ditto, 

25 

72 

86 

76 

710 

29.96 

.96 

■97 

3C 

60 

55 

NW 

0 

0 

Cloudy, 

26 

73 

Si 

76 

.06 

.96 

30.00 

50 

So 

55 

NW 

I 

0 

Clear, 

27 

73 

83- 

74  - 

^30.03 

30.03 

.10 

50 

So 

^S 

0 

0 

ditto. 

38 

70 

81 

73 

1                 1 

•M 

••7 

•'5 

50 

So 

55 

0 

0 

ditto. 

mear,l7i  l79i|74    | 
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A  General  State  of  the  We  ather,  _/"«•  March   17S5. 


THER^^OMETER,     Greateft  altitude, 
Leart  ditto,  -     - 


Barometer, 


HVGROMETER, 

Cle; 


Mean  ditto, 

Gieatelt  diitc,  -  -  - 
Leaft  ditto,  -  -  -  - 
Wean  ditto,  -  -  -  - 
Greateft  variation,  - 
Mean  dcnfity,  -  -  - 
Moiftuie  and  drought,  - 
r,  -  -  -  20  days. 
Cloudy,  -  -  -  II  ditto. 
Rain,  -  -  .  3  ditto. 
Quantity  ditto,     -       0-5  inches. 


75 
0  .0 


N-       I 


90 
80 

S5 
30.10 
29.S4 
29.92 
.26 
.688 
36  d. 


83" 

73 

78 
30-13 
29.86 
29.97 


■29,95 


■698 


Thxjnder.  6ve  times.     Mean  heat  of  the  fun  100°, 

There  were  two  or  three  thunder  ftorms  this  month,  but  gentle,  and  attended  with  very  little  rain.  Several  momiiigj 
about  the  beginning,  were  very  foggy  and  damp,  and  continued  fo,  but  in  a  lelfer  degree,  nearly  throughout  the  month. 
Heavy  dews  from  the  i5ih. 

The  Barometer  continued  low,  which  may  proceed  from  the  high  winds  that  prevailed,  as  well  as  from  the  extreme 
raref,j(£tion  of  the  atmolphere  at  this  leafon  of  the  year.  We  had  often  the  appearance  of  rain,  as  rauft  always  be  the  cafe 
while  the  wind  comes  from  the  South  quarter,  and  btinging  with  it  fo  much  vapour. 
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1  iif,  air  this  montli  has  been  drier  than  tliat  of  the  preceding,  but  the  wiiids  being  more  from  the  SE  quarter  i?  the  reafon 
of  the  mercury  being  fo  low  ;  much  clofe  and  fultry  weather  about  the  middle.  The  variation  on  the  Barometer  much 
greater  than  ulual. 
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APPENDIX. 


A  General  St  ate  5/^ //!•«  Weather, /«- Julv  1785. ' 


THfP.MOflETER, 


Barometcr, 


HVCEOMETER, 

Clear, 
Cloudy 


Grenteft  altitude 
LcalV  ditto,      - 
Mean  ditto, 
Gicaicft  ditto,  - 
Left  ditto,      - 
MfJii  ditto, 
Greutell  variatioi; 
Mean  denlity,    - 
Mean  moilture. 


Quantity  of  ditto, 
Tlmnder,       -     - 


4     da 
27     dii 


29.44 

29.59 

.29 

.(jib 
50  111. 


80 

29.67 
29-45 

■  fjSi 


Me.\  N  heat  of  cxpofcd  air  too". 

The  wi'athcr  tlii?,  a5  the  preceding  inonth,  very  relaiJng  and  difagreeable,  althougli  the  qiianlitv  of  rain  only  about  one  half. 
The  low  iKile  ui  tlie  mercury  is  undoubtedly  aficdled  by  tl.c  Eallerly  winds,  as  is  no  lels  the  animal  fpiriis. 


Calcutta,       July     1785. 
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A  General  State  of  the  Weather, /or  August   1785. 
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Thermometer,    Grcatcft  altitude, 
Leall  ditto,  -     - 


BARaMETSR, 


Mean  ditto, 

Gieateft  ditto,     -  - 

Leaft  ditto,    -     -  - 

Mean  ditto,  -     -  - 

Greateft  variation,  - 

Mean  denfity,    -  - 

HVGROMETER,  MjillufC,        -        -       - 

Cleai,       -     -  -       3     days 

Cloudy,     -     .  -  28 

Thuniier,        -  -  i6 

Rain,         -      -  -  20 

Quantity  ditto,  -  9-3 


ditto, 
times, 
ditto, 
inches. 
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30  m 

82J 

29  62 
.6Sc 


Thr  heat  of  the  fun  at  mid-day  roo". 

Much  cloudy  we.ather,  but  feldom  any  very  hea\7  falls  of  rain,  and  the  quantity  aUui;ether  but  moderate 
very  full,  and  accouiits  of  heavy  rains  up  the  conntry. 

T.'iE  Barometer  remarkably  low  the  whole  month  ;  a  proof  of  there  being  ilill  miicli  water  \n.  the  Clouds, 


Calcutta,      August       1785. 
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APPENDIX. 

A  General   State    of  the  Weather, /or  September   I7?J. 


Thermometer 


Hygrometer 


A*. 


Greateft  aliiuide,     -----  >i4~  sg 

Leatt  diito, 80  Si 

Mean  diuo,       ------  Si  85 

Greateft  ditto, '-'i-'^l  29-^2 

Leaft  diuo, ^9  6^  ^9-59 

Mean  ditto, 29-71  29.68 

Greatert  vaiialiun,   -----  .21  .23 

Moifture,      -------  45  m  20  m. 

Denfiiy,        -------[     .6S7  .6Sj 

Clear, 8  days. 

Cloudy, 22  ditto. 

Rain,      -----     i6  times. 
Thunder,     -     -     -     -     13  ditto. 
Quantity  of  lain,    -       11-7  inches. 

Mean  V.e.it  of  the  fun  at  raid-day  110°.  .     ,         ,        j  ..       ,     .         „  ^, 

The  Barometer  higher  than  the  former  month  ;  about  the  middle  and  end,  great  quantities  of  rain.  By  accounts  from 
Berhamport,  the  quantity  of  rain  there  mull  have  been  very  confiderable,  and  many  pans  above,  the  whole  counli-y  being 
under  water,  and  it.e  river  fwelling  prodigioufly.     This  moutn  very  unhealthy  and  many  people  dying. 

Calcutta,      September       1785. 
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A  General  State  a/" /^^  Weather,  /or  October   178). 


Thermometer,     Created  altitude 
LeaiJ  dmo, 


Barometer, 


Hygrometer, 


Wean  diitoi 
Grea'.cft  ditto,  - 
Leall  ditto, 
Mean  ditto, 
Greatell  variation, 


Mean  denfiiy,    ------ 

Clear,       -----       21     days. 

Cloudy,  -----     *  10     ditto. 

Thunder,       -     -     -     -         4    times. 

Rain,       -----        7     times. 

Quantity  of  ditto,     -     -     1-4    inches. 
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77 
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The  mean  heat  of  the  fun  at  mid-day  110°. 

The  wind  began  to  fet  in  from  the  NVV  about  the  12th  and  13th; 
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^General  State  e/"  ^z?'^  Weather, /or  November   1785. 


Thermometer,     Greateft  altitude,     -     - 
Leaft  ditto,         .     .     - 
Mean  ditto,        .     .     - 
Barometer,  Greatell  ditto,    -     ,    - 

Leaft  ditto,         .     -     - 
Mean  ditto,         -     -     - 
Greateft  variation. 
Hygrometer, 

Mean  denfity,    -     -     - 
Clear     -     -     -     z'b      days. 
Cloudy,      -     -       4      ditto. 
R,iin,     -     -     -       4      times. 
Quantity  ditto,        0-5  inches. 

Mea.v  heat  of  the  fun  at  mid-day  100°, 
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Calcutta,      November      1785. 
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'A  General  State  e/"/*^  Weather,/^/-  December  1785. 


Thermometer,     Grcateft  altitude  .  -  -  . 

Lcalt  ditto,      -  .  -  -  - 

Mean  ditto,      .  -  -  -  - 

Barometer,         Grcateft  ditto,  -  .  .  -  . 

Leall  ditto,      -  .  -  -  - 

Mean  ditto,       -  .  .  -  - 

Grcaicil  vaiiation,  .  -  -  - 

Hygrometer, 

Mean  denfity,   -  -  -  -  - 

Clear,       .     -     .     .     -       31  days. 


M. 

N. 

1         ^^• 

1 

70 

76 

73 

) 

63 

71 

66 

V 

6>.i 

nh 

69 

J 

30.09 

30.06 

30.10 

J 

2997 

29.90 

29.99 

\ 

30  01 

29.9S 

30.03 

( 

.12 

.16 

.n 

J 

30  d. 

50  d. 

40  d. 

\ 

.721 

.709 

.719 

.69 

3001 
1$ 


\ 


The  weather  throughout  the  month  remarkably  clear  and  pleafant,  aiid  much  milder  than  it  is  ufually  at  this  feafon  of 
the  yen,-. 

We. IN  heat  of  the  fun  at  mid-day  about  96°. 
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From  the  foregoing  Diarv  of  the  Weather,  it  may  be  remarked,  in  regard  to  the  variation  of 
tne  Barometer,  that,  during  the  cold  feafon,  from  November  to  March,  the  mercury  is  at  its  greateft 
height,  and  at  the  loweft  during  the  rainy  months  May,  June,  July,  Auguft,  and  September.  The 
variation  of  the  Thermometer,  or  the  diiference  between  tne  tempeisiture  of  mid-day  and, that  of 
the  morning  and  evening  is  very  .trifling,  feldom  exceeding  3  014°  during  the  rains  j  whereas, 
during  the  cold  feafon,  the  difference  is  S  or  10°. 
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_N      -t-  w  0  u,  V,  4-  >^  c.  K-j  u,  ON     Higheft. 

_y      o.oou,N^Y.^Nww.S»i.,.co^      'Mean. 

vj 

«  =  Sv,^.^j.4.ooocNO^       D.tference  between 
morn. &mid-day  heal 

<> 
■^ 

^  b  ON-:^  -:>  S 

Loweft. 

3 

5 

> 

0 

W 
H 

W 

P 
0 

.    .    .    -°  .  ^ 

Higheft. 

NO          .    0  .    .  «i                              Mean, 
-o       b  0  b  0  00  c\ 

M  i.  0,  il>  ►>  -                           1  Variation 

t 

N^    b    CO^    OnC^ 

Loweft. 

3 

0                     0  .  \a 
b       -  i,  0  b  0  -J 

0        4^  .^  L.1   0    Ocn 

Higheft. 

Np       .    P  .    .    .  *?                           1  Mean. 

M 

;.  L,  -  "ro  N  -                                  Variation. 

^1  4^   ^  UJ     M  NO 

£      obNi^^'E                               Loweft. 

w 

lUi'&lsi             "'^''"*- 

0 

bb|Ngd                             JMean. 

« 

•_  ^  M  i.  N  «                                  Variation. 

..S   nH      S.    ON    W    n!I^                                                                   1 

^    1  w^"^  "^-.j' wtoVMM  "^  "^  l!i^xS^_C^^^  1  Teniperatuie 

3f 

1     1     0    0  1^    -Jls                                          ^^'S'''- 

l~  i  H  5. Iff  §11^?!' 8  '  D'^"'""y- 

•    S 

i                r.-g.;^^^j;  S^  ON  1  -Moilture. 

c 

si     -  „.o.n^s.?s  0-00  <»  i  R^i"y  <i=y»' 

r           b..r'?"<'^''?^r-f'      Quantity  rain. 

^Innnmn*                    M.H          Number  cleai 
+*      .£>  oNoj  NO  ot^  ^^  H -sJ -*^  oncm              days. 

1? 

S   1    N  >^  -J  "  0  ONO  £  .2  ONi^;  5n     Cloudy  ditto. 

S    1                   ~^,C:^'^Z   o-u.   0.  1  ThundcrN.)  oitinu-s.  1 

c^  rn  t^ 

Point. 

^ 

"    1    - -*-'-    IKorce.               1 
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II. 

A' Synopjls  of  the  different  cafes  that  may  happen  in  deducing  the 
Longitude  of  one  place  from  a7iother  by  jneans  of  Arnold'^ 
Chronometers^  and  of  finding  the  rates  when  the  difference  of 
Longitude  is  given, — By  Mr.  PvEuben  Burrow, 

IT  was  formerly  the  cuftom  to  give  rules  for  calcuIaLion,  without  any  invcftl- 
gation  of  their  priueiples ;  but  the  contrary  m-ethod  has  fo  much  taken 
place  of  late,  that  thofe  who  are  not  acquainted  with  the  theory  of  a  fubjeft 
are  feldom  in  a  capacity  of  calculating  at  all;  and  thofc  who  are  acquainted 
with  it,  muil  either  lofe  time  by  recurring  thereta  continually,  or  run  the  hazard 
of  often  making  miftakeSj  Indeed  the  ufe  of  pra6lical  Rules  is  fo  obvious,  that 
Newton  has  often  given  them  when  he  has  omitted  their  demonftrations ;  and 
the  want  of  them  has  been  noted  by  Bacon  among  the  deficiencies  of  learn- 
ing ;  the  Hindoos  were  fo  particularly  attentive  in  that  refpe6l,  that  they  ufually 
gave  two  rules  for  the  fame  operation ;  one  couched  in  the  fhorteft  terms  possible, 
and  often  in  verfe,  for  the  eafe  of  the  memory ;  and  the  other  more  at  length  as 
an  explanation.  It  therefore  is  much  to  be  wilhed  that  airthors  would  revert  to  the 
ancient  cuftom  fo  far,  as  to  pay  fome  attention  to  the  redndion  of  their  know- 
ledge to  practice  ;  that  people  may  not  be  under  the  necessity  of  inveliigating 
rules,  at  the  time  that  they  want  to  ufe  them. 

The  following  is  one  rule  out  of  a  great  number,  that  I  drew  up  for  my 
own  ufe,  in  determining  the  fituations  of  places  in  India,  and  I  infert  it  here  on 
account  of  its  utility  and  eafmefs  of:  application. 
Let  E=Error  of  the  Watch  from  mean  time  at  the  firfl  place ; . 

e=  Error  from  mean  time  at  the  fccond  place. 

T=Timc  by  the  Watch  at  the  fecond  place,  when  the  error  was  e  ;. 

D=  Difference  of  Longitude  betv/een  the  places; 

N=  Interval  of  mean  time  betv/een  the  obfervations  at  the  two  places 
(found  by  taking  the  interval  by  the  Watch,  and  corre6lmg  it  according  to  the 
eftimated  rate,  &c.) 

r  =  Rate  of  the  Watch,  or  what  it  gains  or  lofes  in  a  day  of  mean  time. 

Then, 
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If  the  Watch  be  too 


Faft  for  mean  time 
at    iirft    place    and 
flow  for  mean  time 
at  fecond  place,  and 
'  the  Watch  be 
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Is  the  mean  time  at  the  firft  place  when  the 
Watch  was  T  at  the  fecond,  or  when  the  mean 
time  at  the  fecond  place  was  ^ 
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Then  if  the  fecond  place  be  from  the  firft  to  the 
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Is  the  rate  of  the  Watch,  and 
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Is,the  diiiTcrence  of  Longitude. 
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III. 


MEMORANDUMS  concerni?jg  An  Old  Building,  i?i  the 
Hadjipore  Diftrift,   near  the  Gunduck  River,  &c. 

By    Mr.    REUBEN    BURROW. 


THE  pyramids  of  Egypt^  as  well  as  thofe  lately  difcovered  in  Ireland  (and 
probably  too  the  Tower  of  Babel),  feem  to  have  been  intended  for 
nothing  more  than  images  of  Mahadeo. 

Two  of  the  Sakkara  pyramids,  defcribed  by  Norden,  are  like  many  of  the 
fmall  ones  ufually  built  of  mud,  in  the  villages  of  Bengal:  one  of  the 
pyramids  of  Dajhoiir  drawn  by  Pocock,  is  nearly  fimllar  to  that  I  am  going 
to  mention,  except  in  the  acutenefs  of  the  angle  :  moft  of  the  Pagodas  of  the 
Carnatic  are  either  compleat  or  truncated  pyramids ;  and  an  old  Stone  Building 
without  any  cavity,  which  I  law  in  Yambeali,  near  the  Cataheda  river  on  the 
Aracan  Coajl,  diftered  fo  little  from  a  pyramid,  that  I  did  not  fufpcct  it  was 
meant  for  the  image  of  Seeva,  till  I  was  told  it  by  the  natives. 

The  largell  building  of  the  kind  which  I  have  yet  feen  in  India,  is  about 
two  days  journey  up  the  Gunduck  river,  near  a  place  called  Keffereah  :  it  goes 
by  the  name  of  "Bheem  Sain's  Dewry,"  but  feenis  e\'idently  intended  for 
the  well  known  image  of  Mahadeo  ;  having  originally  been  a  cylinder  placed 
upon  the  fruftrum  of  a  cone  for  the  purnolc  of  Ijciiig  feen  at  a  diftance.  It 
is  at  prefent  very  much  decayed,  and  it  is  not  caiV  lo  loll  whether  the  uppc.- 
part  of  the  cylinder  has  been  globular  or  conical  ;  a  confidcrable  quantity  of 
the  outlide  is  fallen  down,  but  it  Itlll  may  be  {cv\^  a  good  dillnncc  up  and  down 
ihc  river. 

The  day  I  went  from  the  river  to  view  it  wa*  fo  uncommonly  hot  that 
the  walk  and  a  fcvcf  together  obliged  nic  to  truit  to  llic  meafurenicnts  of  a 
lervant :  for  want  of  a  better  inilrumcnt,  he  took  the  clrcumi'ercnce  of  tlie 
cylindrical  part  in  lengths  of  a  fpear,  and  lioin  that  a<  a  fcalc,  and  a  I'kctch  of 
tlic   buil'Jing  taken  at  a  diftance,   I   deduced  the  foJlowing  dimcniions  :  what 

\^\i  dependanie 
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dependance  there  may  be  on  his  meafures  I  cannot  determine,  but  probably 
(hey  are  not  very  erroneous. 

Diameter  ot"  the  CyUndrical  part,     ---------        64:  feet. 

Height  of  the  Cyhnder, 65 

Height  of  the  Conic  fruftum  on  which  the  Cylinder  is  placed,  93 

Diameter  of  the  Cone  at  the  bafe,    ---------363 

Both  the  Cone  and  the  Cylinder  were  of  bricks  ;  thofe  of  the  laft  were  of 
different  fizes,  many  of  them  two  fpans  long  and  one  broad  ;  others  were  of 
the  common  fize,  but  thinner  ;  and  they  were  well  burnt,  though  bedded  in 
mortar  little  better  than  mud  ;  there  did  not  appear  any  figns  of  the  Cylinder 
being  hollow :  the  Conical  part  was  overgrown  with  jungle,  but  I  broke 
through  it  in  feveral  places  and  found  it  every  where  brick. 

I  DO  not  recollect:  whether  it  be  vifible  from  the  fite  of  the  andent  city  where 
the  famous  pillar  of  S'mgeah  ftands,  or  not ;  but  have  a  faint  idea  that  it  is. 
What  the  intention  of  thefe  extraordinary  columns  may  have  been  originally, 
is  perhaps  not  io  eafy  to  tell  ;  at  firft  fight  it  would  feem  that  they  were  for 
holding  infcriptions,  becaufe  thofe  of  Bettia/i,  Dehli,  and  Illahabad,  have  in- 
fcriptions,  (though  in  a  character  that  has  not  been  yet  decyphered)  ;  but  the 
pillar  of  Singeah  feems  to  have  none  whatever,  for  fome  Bramins  told  me  they 
attended  at  the  time  it  was  dug  to  the  foundation,  near  twenty  feet  under 
ground,  by  a  gentleman  of  Palna,  who  had  hopes  to  have  found  fome  trea- 
furcs ;  and  that  there  was  not  the  leatl  veftige  of  any  infcription  upon  it.  Pro- 
bably thofe  pillars,  Cleopatra's  needle,  and  the  Devil's  bolts  at  Borough- 
bridge,  may  all  have  the  fame  religious  origin. 

Perhaps  the  connection  of  time  and  place  may  apologize  for  the  diverfity 
of  the  fubject,  in  mentioning,  that  while  I  fat  under  the  ihade  of  a  large  tree 
near  the  pyramid,  on  account  of  the  fultry  heat,  fome  of  the  people  of  the 
adjacent  village  came  and  played  there  with  Cowries,  on  a  diagram  that  was 
formed  by  placing  five  points  in  a  circular  order,  and  joining  every  pair  of 
alternate  points  by  a  line,  which  formed  a  kind  of  pentagon;  this  brought  to 
my  recollection  a  circumltance  told  me  by  a  gentleman  in  England,  that  an 
old  piece  of  filvcr  plate  had  been  dug  out  of  the  earth  with  fuch  a  figure  upon 
it ;  the  ufe  of  it  was  totally  unknown,  as  well  as  the  age ;  and  I  was  dcfired 
to  find  what  geometrical  properties  the  figure  pofTefTed  ;  one  I  remember  was, 
that  it  any  number  of  points  whatever  were  placed  in   a  circular  order,  and 

each 
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each  two  alternate  points  joined,  then  the  fum  of  all  the  fallent  angles  of  the 
figure  would  be  equal  to  two  right  angles  when  the  number  of  points  was  odd  ; 
but  equal  to  four  right  angles  when  the  number  was  even.  Euclid's  properties 
of  the  angles  of  the  triangle  and  trapezium  are  particul\r  cafes  of  thefe ;  but  I 
had  no  fufpicion  of  the  real  intention  of  the  figure  till  I  faw  the  ufe  here  made 
of  it.  It  feems,  however,  an  argument  in  favour  of  the  identity  of  the  Druids 
and  Bramins,  as  well  as  another  well  known  diagram  ufually  called  the  "  WaUs 
of  Troy,''  which  was  ufed  originally  in  the  Ilhidoo  aftrology :  thefe  figures  ho^\'- 
ever  appear  to  have  flowed  from  a  much  higher  fuurce,  and  to  have  relation  to 
what  Leibnitz  had  a  diftant  idea  of,  in  his  analyfis  of  lituation  ;  Euclid  in 
his  Porifms,  and  Girard  perhaps  in  his  reflitution  of  them  :  in  fa6t,  as  the  mo- 
dern Algebraills  have  the  advantage  of  tiansfering  a  great  part  of  their  labour 
from  the  head  to  the  hands,  fo  there  is  reafon  to  believe  that  the  Hindoos  had 
viechanical  methods  of  reafoning  geometrically,  much  more  extenfive  than  the  ele- 
mentary methods  made  ufe  of  at  prefent,  and  that  even  their  games  were  de- 
duced from,  and  intended  perhaps  to  be  examples  of  them :  but  this  deferves 
to  be  treated  more  at  length  elfewhere. 

The  fame  apology  may  perhaps  excufe  my  mentioning  here,  that  the  idea  of 
the  Nile's  deriving  its  floods  from  the  melted  fnows,  as  well  as  the  Ganges,  ap- 
pears to  be  rather  imaginary  :  they  feem  to  be  caufed  principally  by  the  rains ; 
for  the  high  hills  beyond  the  Herdzvar  apparently  retain  their  fnow  all  the 
year,  and  therefore  the  quantity  melted  could  never  produce  the  enormous  fwell 
of  the  Ganges ;  not  to  mention  that  the  efle6l  of  a  thaw  feems  diftcrent  from 
what  would  arife  from  the  mere  diff"erence  of  heat,  and  therefore  might  partly 
take  place  in  winter  and  the  dry  feafon.  That  the  rains  are  fufflcient  for  the 
purpofe  without  recurring  to  the  hypothefls  of  melted  fnows,  appears  from  the 
following  fa6l :  A  little  before  I  obferved  the  aforefaid  pyramid,  I  had  been 
a  confiderable  diftance  up  the  Gunduch ;  the  river  was  low  for  the  time  of  the 
year,  and  the  hills  that  fkirt  the  borders  of  Nepaul  were  clear,  and  apparently 
not  above  fifteen  cofe  diftant ;  foon  after  a  heavy  fhower  fell  upon  them  for 
fome  hours,  and  the  river  foon  after  was  filled  to  the  very  banks,  and  continued 
fo  for  many  days,  and  large  trees  were  torn  up  by  the  roots,  and  came  driving 
down  with  fuch  force  by  the  torrent,  that  my  boat  was  often  endangered. 
Now  on  thefe  hills  there  was  actually  no  fnow  \^hatever ;  and  as  the  rife  was 
obvioufly  caufed  by  the  rains,  it  may  reafonably  be  concluded  that  the  fame 

eftecfl  has  the  fame  caufe  in  other  places. 

IV. 
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IV. 

OBSERVATIONS  of  fome  of  the  Eclipfes  of  Jupiter's 

Satellites. 

By    Mr.    REUBEN    BURROW. 


The  follou 

ing  in  the  Ganges 

and  Burrampooter  Rivers. 

apparent  time,  1 787. 
d.    h.     >       " 

Satellite. 

Weather. 

Im.  or  Em. 

Place  of  Oh/ervation. 

Sept.     23    II   41     9 

24  15  41    22 
Oft.       II    12  45    14 

23    10  26  20 

25  II   47  3P 
2;   16  42  40 

27  II    13  59 
30  14  35   16 

Nov.     19     8  56  32 

26  II   33  45 
26  13   13  57 

28  7  42  52 
Dec.       5   14  10  54 

3   15     8     I 
5     7  5'   59 
5     9  35  26 
10  16  41   54 
10  16  56   17 
12   II   26     9;: 
12  II  4S  40: 
J9  15  28  59 

Moderate, 

Ditto, 

Ditto, 

Ditto, 

Ditto, 

Ditto, 

Ditto, 

Ditto, 

Ditto, 

Ditto, 

Ditto, 

Ditto, 

Hazy, 

Moderate, 

Ditto, 

Ditto, 

Very  Hazy, 

Moderate, 

Hazy. 

Ditto, 

Ditto, 

Imm. 
Imm. 
Imm. 
Emer. 
Imm. 
Imm. 
Imm. 
Emer. 
Imm. 
Imm. 
Imm. 
Imm. 
Imm. 
Imm. 
Imm, 
Imm. 
Irm. 
Imm. 
Imm. 
Imm. 
Emer. 

Bankipore  Granary, 

Ditto, 
Colgong ;  Cleveland's  Bungalo, 
Mouth  of  Jellirgy, 
Shore  of  Ganges,  South  of  Pubna, 

Ditto, 
CofTundah;  Nullah, 
Dacca  ;  Nabob's  Houfe, 
Tealcopee,  Burrampooter. 
Bakkamar  Chorr, 

Ditto, 
Cazycotta, 
Goalparah, 

Ditto, 

Ditto, 

Ditto, 
Budjrapore, 

Ditto, 
Tingarchor, 

Ditto, 
Luckipore, 

The  foUowinp-  on  the  Arracan  Coaft. 


apparent  time,  1 7  88. 
d.    h.     '        " 

Satellite. 

Weather. 

Im.  or  Em. 

Place  of  Olferuatkn. 

teb.         5    ic.    18    12: 
12   12    13   54 
21      8   39   29 

23    10  57   ^i 
28    10   35    13 

I 
I 
1 
2 

1 

Moderate, 
A  little  hazy, 
Moderate, 
Ditto, 
Ditto, 

Emer. 
Emer. 
Emer. 
Emer. 
Emer. 

Cheiuh.i,  Flag  Staff  point. 
Ditto,  Maykawoody  fort, 
Yambe.ih  J'y  Fort, 
Ditto,  Kyaonemo, 
Chedub.i;  Cedar  point. 

The  folloivlng  were  obfemed  at  Colonel  Watson's  Dock«,  at  Kiddcrporc, 
near  the  mouth  of  the  Xullah. 


Apparel' I  I: me,   1/^8. 
d     h.     •        " 


Satelli 


Wei 


Place  of  Ol'jcrvaii. 


Iv.arch,    1;  8  36   36 

'9  7   54     2 

zz  10   34  41 

3'  7      '24 


Moderate,  I  Emer. 

Ditto,  r.nier. 

Ditto,  Emer. 

Ditto,  I  Emer. 
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Tlie  folloiving  in  tlic  Ganges  and  RohilcuncI,   &'t-. 


Apparent  ttmt,  1788. 
d.    h.    '       " 

Satellite. 

Weather. 

I?n.  or  Em. 

Place  of  Ohferiatioii. 

oa. 

8  H  35   30 

Muderaie, 

Emer. 

Bankipore, 

29  14     3     4 

Ditto, 

Imm. 

Benares,  Obfervatory, 

Nov. 

I    15  42  36 

Ditto, 

Imm. 

Chunar  Camp, 

12   17  44  23 

Hazy, 

Imm. 

Illahabad  Fort, 

14  12   II   29 

Ditto, 

Imm. 

Correahcotta, 

20  10  48  28 

Moderate, 

Imm. 

In  the  Ganges,   3   m.  below 
Ghur, 

Nudjift' 

20  14    9  52:: 

Ditto, 

Emer. 

21     13    58    32 

Ditto, 

Imm. 

Jaujemow, 

27  H  44  29 

Ditto, 

Imm. 

Cawnpore ;  Magazine  Gaut, 

28  15  49  22 

Ditto, 

Imm. 

Ditto, 

30    10    17       2 

Ditto, 

Imm. 

Ditto, 

Dec. 

3   15     2  23 

Ditto, 

Imm. 

Joognagpore  Gaut, 

7   12    6     5 

Ditto, 

Imm. 

Eall  of  Canouge,  0°  2'  29", 

14  '3  54  57 

Ditto, 

1mm. 

Futtygur,  Magazine, 

21     9  20  53 

Ditto, 

Imm. 

Ditto  Dr.  Cook's  Gaut, 

21   15  44  51 

Ditto, 

Imm. 

Ditto, 

23  10  12  34 

Ditto, 

Imm. 

Ditto, 

28  17  35  22:: 

Hazy, 

Imm. 

Cutterah, 

30    12       2    48 

Moderate, 

Imm. 

Fereedpore, 

1789. 

Jan. 

4    14    26    28 

Ditto, 

Imm. 

Nabobgunge, 

6  13  53  41 

Ditto, 

Imm. 

Pillibeat;  Eed  Gah, 

8     8  20  16: 

Ditto, 

Imm. 

Shairgurr, 

9  H  '0  39 

Ditto, 

Imm. 

Bowerkah. 

22  14  15  50 

Ditto, 

Emer. 

Bhyrah, 

24     8  44     1 

Ditto, 

Emer. 

Takoordwar, 

29  14  IS  36 

Ditto, 

Emer. 

Nidjibabad, 

29  16    7  14 

Hazy, 

Emer. 

Ditto, 

Feb. 

14  13  22  49 

Moderate, 

Emer. 

Amrooah, 

14  14  23  40 

Ditto, 

Emer. 

Ditto, 

16     8  48     8 

Ditto, 

Emer. 

Huflenpore, 

16     8  51    53 

Hazy, 

Emer. 

Ditto, 

17     6  53    ii: 

Ditto, 

Imm. 

Seerfah, 

17  II     6  44: 

Ditto, 

Emer. 

Ditto, 

23   10  50     1 

Ditto, 

Emer. 

Chandowfy, 

March, 

2  12  48   13 

Moderate, 

Emer. 

Futtyghur,  Dr.  Cook's  Gaat 

2  14  II   10 

Ditto, 

Emer. 

Ditto, 

11        9    22    21 

Ditto, 

Emer. 

Mobarickpore  Gaut, 

18    II    23    56 

Ditto, 

Emer. 

Chunar  Fort, 

20       9      4    40 

Ditto, 

Emer. 

Benares,  Obfervatory, 

27     7  59  16 

Ditto, 

Emer. 

Bankypore,  Granary, 

27   II  S3     1 

Ditto, 

Emer. 

Ditto, 

29  10  31   10 

Ditto, 

1mm. 

Ditto, 

April 

3     9  56  45: 

Ditto, 

Emer. 

Patna  ;  Chehelfuttoon, 

10  II  59  48: 

Very  Hazy, 

Emer. 

Mongeer,  Rocky  Point, 

19     8  30  s6 

Hazy, 

Emer. 

Rajmahal, 

26    10    31     22 

Moderate, 

Emer. 

Teacally  Dumdumma, 

*5g: 


Tbe 
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The  following  ivere  olferved  at  Ruffahpugly,  near  Calcutta. 


Apparent  time,  1789. 
d.   h.    >       " 

Satellite. 

Weather. 

Im.  or  Em. 

Place  of  Ohfer'vat! 

May      12     8  48  50 

I 

Moderate, 

Lmer. 

Dec.      19  11   59  15 

I 

Hazy, 

Imm. 

>9  H     5  33 

3 

Ditto, 

Imm. 

22   II   23     4 

2 

Moderate, 

Imm. 

26  13  49  38 

I 

Ditto, 

Imm. 

1790. 
Jan.        2   IS   39  32 

I 

Ditto, 

Imm. 

18   13  49  51 

I 

Mift  &  wind 

Imm. 

23   10  44  48 

2 

Ditto, 

Imm. 

24     9  40  57 

3 

Hazy, 

Imm. 

27   JO     8   19 

I 

Moderate, 

Imm. 

31    '3   36  3; 

3 

Very  Hazy, 

Imm. 

Feb.         I    17   32  48 

I 

Hazy, 

Imm. 

3   12     I    30 

I 

Moderate, 

Imm. 

17   10  38   18 

2 

Ditto, 

Emer. 

19   12  33   56 

I 

Ditto, 

Emer. 

26   14  28  38 

I 

Hazy, 

Emer. 

28     8  57  22 

I 

Moderate, 

Emer. 

March    i     9    0  52 

3 

Ditto, 

Emer. 

5   16  24  13 

I 

Hazy, 

Emer. 

16     7   18   14 

I 

Moderate, 

Emer. 

23     9  14  25 

I 

Ditto, 

Emer. 

j6     7  36  II 

4 

Ditto, 

Imm. 

The  iivo  following 

were  at  Jowgatta, 

near  Kiiftinagur> 

Appurent  time,  1 790. 
d.    h.    '        ■' 

Satellite. 

Weather. 

Im.  or  Etn. 

place  of  Obfernjation. 

April,    22   10  27   50 
22    II    31    10 

2 
I 

Moderate, 
Ditto, 

Emer. 
Emer. 

Thofe  to  the  31ft  of  March,  1788  were  obferved  with  a  glafs  made  by  Watkins  that  magnified 
about  110  times;  thofe  from  thence  to  the  12th  of  May,  1790,  were  obferved  with  one  of  Rams- 
den's  telefcopes  of  the  fort  lately  made  for  the  Navy,  and  the  remainder  with  a  glafs  made  by 
Doll  AND  tlut  magnifies  about  eighty  times. 

I  {hall  conclude  thefe  obfervations  with  a  remark  that  highly  concerns  both  the  buyers  and  makers 
of  telefcopes ;  namely,  that  the  parts  which  compofe  the  objeft  glafs  of  an  Achromatic,  are  gene- 
rally put  together  in  iuch  a  manner  that  they  cannot  be  taken  afunder;  and  the  brafs  part  that  they 
are  bedded  in,  flioots  a  number  of  chymical  ramifications  between  the  glaffes,  that  in  the  courfe  of  a 
ye^r  renders  a  telefcope  of  little  or  no  fervice.  This  defeft  the  maker  may  eafily  remove  by  making 
the  compound  objeft  glafs  capable  of  being  taken  to  pieces,  or  the  parts  in  fome  other  fubAance  not 
.liable  to  tliis  defed. 


III. 
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III. 

A  Proof  that  the  Hindoos    had   the    Binomial    Theorem. 
By    Mr.    REUBEN    BURROW. 

THE  Ijlands  in  the  bay  oi  Bengal  are  many  of  them  covered  with  flicfls 
and  marhie  produ6lions  to  a  great  height,  and  tliere  are  beds  of  hirgc 
fmooth  pebbles  near  the  Ilcrdxvar  fome  hundreds  of  feet  above  tlie  prefent  level 
of  the  Ganges;  the  fea  has  therefore  gradually  been  retiring,  and  confequently 
the  pofition  of  the  Equator  was  formerly  farther  north  than  it  is  at  prefent  in 
this  part  of  the  earth  :  and  if  a  few  fimilar  obfervations  were  made  in  other 
countries,  it  is  evident  that  the  ancient  fituation  of  the  pole  upon  the  furface 
of  the  earth  might  be  determined  fufficiently  near  for  explaining  many  difii- 
culties  and  paradoxes  in  Geographical  antiquities;  for  this  purpofe  alfo,  it  would 
be  advifeable  to  have  permanent  meridian  lines  drawn  in  high  northern  lati- 
tudes, to  be  compared  in  fucceedlng  ages,  and  alfo  to  have  marks  cut  upon 
rocks  in  the  fea,  to  fhew  the  proper  level  of  the  water. 

In  the  aforefaid  pofition  of  the  Equator,  the  fands  oi  Tarfa?-?/  were  inhabitable 
and  the  Siberian  climates  temperate ;  the  deferts  of  the  leller  Bnckharia  were 
then  part  of  the  feat  of  the  Paradife  of  Mojes ;  and  the  four  faered  rivers  of 
F.den  went  through  India,  China,  Siberia,  and  into  the  Cafpian  Sea,  rcfpcc- 
tively  ;  this  appears  Irom  a  Bramin  map  of  the  world  in  the  Sanfcrit  language, 
which  I  met  with  about  two  years  ago  in  the  higher  parts  of  India,  together 
with  a  valuable  Treatife  of  Geography  upon  the  fyftem  of  Boodh  ;  both  of 
which  I  communicated,  with  my  idea  on  the  fubjc^l,  to  Mr.  Wilford,  of  tb.e 
Bengal  Engineers ;  and  from  him  the  world  may  expert  Ihortly  to  be  favoured 
with. the  firll  true  reprefentation  of  Scriptural  and  Hindoo  Geography. 

From  the  aforefaid  country  the  Hindoo  religion  probably  fpread  over  the  n  hole 
earth  :  there  are  ligns  of  it  in  every  northern  country,  and  in  almolt  every  fvilcm 
of  worfliip  :  in  England  it  is  obvious  ;  Stonehenge  is  evidently  one  of  the  Tem- 
ples of  Boodh  ;  and  the  Arithmetic,  the  Aftronomy,  Altrology,  the  Holidays, 
Games,  names  of  the  Stars  and  figures  of  the  Conltellations  ;  the  ancient  Mo- 
numents, Laws,  and  even  the  languages  of  the  different  nations,  have  the  ftrong- 
clt  marks  of  the  fame  original.     The  worfliip  of  the  fun  and  fire  ;  human  and 
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animal  faciifices,  Sec.  have  apparently  once  been  univerfal :  the  religious  ce- 
remonies of  the  papills  feem  in  many  parts  to  be  a  mere  fervile  copy  of  thofe 
of  the  Gofeigns  and  Falicers  ;  the  Chriftian  Afcetics  were  very  little  different 
from  their  filthy  original  the  Byraggys,  &c. ;  even  the  hell  of  the  northern  na- 
tions is  not  at  all  like  the  hell  of  the  fcripture,  except  in  fome  few  particulars; 
bill  it  is  fo  ftriking  a  likenefs  of  the  hell  of  the  Hindoos,  that  I  fliould  not  at  all 
be  furprifed  if  the  ftory  of  the  foldier  that  faw  it  in  Saint  Patrick's  purga- 
tory, defcribcd  in  Matthew  Paris's  hiftory,  fliould  hereafter  turn  out  to  be 
merely  a  tranllation  from  the  Sanfcrit  with  the  names  changed.  The  different 
tenets  of  Po/?e/7/ and  Deifm  have  a  great  fimilarity  to  the  two  doctrines  oi  Brah- 
ma aiid  Boodk  ;  and  as  the  Bramins  were  the  authors  of  the  Ptolemaic  fyflem, 
fo  the  Boodhijls  appear  to  have  been  the  inventors  of  the  ancient  Philolaic  or 
Copcmican,  as  well  as  of  the  do6lrine  of  attraction  ;  and  probably  too,  the  eftab- 
lilhed  religion  of  the  Greeks  and  the  Eleiifininn  myfleries  may  only  be  varieties 
of  the  two  different  fe6ts.  That  the  Druids  of  Britain  were  Bramins  is  beyond 
tlie  leall  fhadow  of  a  doubt ;  but  that  they  were  all  murdered  and  their  fciences 
loft,  is  out  of  the  bounds  of  probability  ;  it  is  much  more  likely  that  they  turned 
Schoolmafters  and  Frecmafons  and  Fortune-tellers,  and  in  this  way  part  of  their 
fciences  might  ealily  defcend  to  pofterity,  as  we  find  they  have  done:  an  old 
paper,  faid  to  have  been  found  by  Locke,  bears  a  confidcrable  degree  of  internal 
evidence  both  of  its  own  antiquity  and  of  this  idea;  and  on  this  hypothefis  it 
will  be  cafy  to  account  for  many  difficult  matters  that  perhaps  cannot  fo  clearly 
be  done  on  any  other,  and  particularly  of  the  great  fimilarity  between  the  Hindoo 
fciences  and  ours :  a  comparifon  between  our  eldefl  fcientific  writers  and  thofe 
bf  the  Hindoos,  will  fct  the  matter  beyond  difpute  ;  and  fortunately  the  works 
o(  Bede  carry  us  twelve  hundred  years  back,  which  is  near  enough  to  the  times 
of  the  Druids  to  give  hopes  of  finding  their  remains :  I  fhould  have  made  the 
comparifon  myfelf,  but  Bcde  is  not  an  author  to  be  met  with  in  this  country; 
however,  I  compared  an  Aftrolabc  in  the  Nagrij  character  (brought  by  Dr. 
MACKINNON  from  Jj/nagur)  with  Chaucer's  defcription,  and  found  them  to 
agree  moft  minutely  ;  even  the  center  pin,  which  Chaucer  calls  "  the  horfe," 
lia-v  a  horfc's  head  upon  it  in  the  hiilrument ;  therefore  if  Chaucer's  defcrip- 
tion fhould  happen  to  be  a  tranllation  from  Bcde,  it  will  be  a  ftrong  argument  in 
fivour  of  the  hypothefis;  for  we  then  could  have  nothing  from  the  ^m^W7«. 
What  Bungci/  iind  Sivifct  may  contain,  will  alfo  defcrve  enquiry  ;  and  that  the 
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comparilon  may  be  the  readier  made,  wl:ere  the  books  are  procurable,  I  mean 
very  Ihortly  to  pul>lilh  tranilations  of  the  Lcduvotty  and  Beaj  Gancta,  or  the 
Arithmetic  and  Algebra  oi"  the  Hindoos. 

It  is  much  to  be  teared,  however,  that  many  of  the  bell:  treatifes  of  the' 
Hindoos  are  loft,  and  that  many  of  thofc  that  remain  are  imperfecl;  by  the  help 
of  a  Pundit,  I  tranflated  part  of  the  Bcej  Gancta  near  fix  years  ago,  when  no  llu- 
ropcan  but  myfelf,  I  believe,  even  fufpec^^ed  that  the  Hindoos  had  any  iVlgebra  ; 
but  finding  that  my  copy  was  imperfect,  I  deferred  compleating  the  tranlhition 
in  hopes  of  procuring  the  remainder ;  I  have  lince  found  a  fmall  part  more,  and 
have  feen  many  copies ;  but  from  the  plan  of  the  work  (which  in  my  opinion  is 
the  bell  wiy  of  judging)  they  fllU  feem  all  to  be  imperfect,  though  the  copier 
generally  takes  care  to  put  at  the  end  of  them  that  they  are  compleat.  I  have 
the  fame  opinion  of  the  Lcdavotty,  and  for  the  fame  reafon  ;  indeed,  it  is  obvious 
that  there  mult  have  been  treatifes  exifting  where  Algebra  was  carried  much 
farther ;  becaufe  many  of  their  rules  in  Aftronomy  are  approximations  dedu- 
ced from  infinite  feries ;  or,  at  leaft,  have  every  appearance  of  it ;  fuch  for  in- 
ftance  as  finding  the  fine  from  the  arc,  and  the  contrary ;  and  finding  the  angles 
of  a  right  angled  triangle  from  the  hypothenufe  and  fides,  independant  of  tables 
of  fines  ;  and  feveral  others  of  a  fimilar  nature  much  more  complicated.  I  have 
been  informed  by  one  of  their  Pundits,  that  fome  time  ago,  there  were  other 
treatifes  of  Algebra  befides  that  juft  mentioned,  and  much  more  difficult, 
though  he  had  not  feen  them ;  and  therefore  as  it  is  possible  they  may  ftiJl  be 
exifting,  and  yet  be  in  danger  of  perifhing  very  foon,  it  is  much  to  be  wilhcd 
that  people  would  colle6l  as  many  of  the  books  of  fcience  as  possible,  (their 
poetry  is  in  no  danger),  and  particularly  thofe  of  the  doctrine  of  Boodh,  which 
perhaps  may  be  met  with  towards  Thibet.  That  many  of  their  beft  books  are 
depraved  and  loft  is  evident,  becaufe  there  is  not  now  a  fingle  book  of  geome- 
trical elements  to  be  met  with  ;  and  yet  that  they  had  elements  not  long  ago, 
and  apparently  more  extenfive  than  thofe  of  Euclid,  is  obvious  from  fome  of 
their  works  of  no  great  antiquity :  the  fame  remarks  are  applicable  to  their 
Cofmographical  remains,  in  fome  of  which  there  are  indications  of  an  Aftro- 
nomy fuperior  to  that  of  the  Soorya  Siddhant,  and  fuch  popular  treatifes. 

Till  we  can  therefore  find  fome  of  their  more  fuperior  works,  it  muft  be  ra- 
ther from  the  form  and  conftru6llon  of  their  aftronomical   tables  and  rules,  and 
the  properties  implied  in  their  accidental  folutions   of  queftions,  &:c.  that  we 
can  judge  what  they  formerly  knew,    than   otherwifc ;    that  they   were   ac- 
quainted 
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quaintcd  witli  a  differential  method  fimilar  to  Newton's,  I  iliall  give  many 
rcafons  for  believing,  in  a  trcatife  on  the  principles  of  the  Hindoo  Aflronomy, 
M  hich  I  began  more  than  three  years  ago,  but  was  prevented  from  finifliing,  by 
a  troublefome  and  laborious  employment  that  for  two  years  gave  me  no  leifure 
whate\er;  and  which  (though  the  fmall  time  I  had  to  fpare  fmce  has  been  em- 
ployed in  writing  a  comment  on  the  works  of  Newton,  and  explaining  them 
to  a  very  ingenious  native  who  is  tranllating  them  into  Arabick')  I  hope  ere  long 
to  ha\  e  an  opportunity  of  compleating  :  at  prefcnt  I  ihall  only  give  an  extract  of 
a  paper  explaining  the  confi:ru6lion  of  fome  tables,  which  firft  led  me  to  the 
idea  of  their  having  a  differential  method  ;  it  is  part  of  one  out  of  a  number  of 
papers  that  were  written  in  the  latter  part  of  the  year  1783,  and  the  bcgining 
of  17  84,  and  of  which  feveral  copies  were  taken  by  different  people,  and  fome 
of  them  fcnt  to  England:  this  particular  extract,  was  to  inveftigate  the  rules  at 
pages 'J3 3,  254',  and  255,  of  Monf.  Gentil's  Voyage,  of  which  the  Author 
fay?,  "  Je  n'ai  pu  favoir  fur  quels  principes  cette  table  efl  fondee,  &G.",and  is 
as  fol!o^\■s : 

"  Now,  by  proceeding  in  the  manner  explained  in  the  aforefaid  paper  to  cal- 
"  culale  the  right  afccnfion  and  afcenfional  difference  for  Tirvalour,  and  after- 
"  v.aids  taking  the  differences  Algebraically,  and  reducing  them  to  puis  of  a 
*■'  (riiriy,  as  in  the  following  table,  the  principles  of  the  method  will  be  evi- 
"  dent. 


Oil.  Jfcem. 


R.A. 


Afc.  d,ff. 


o 

o 

' 

0 

0—0 

0 

27 

51—2 

19 

57 

49 — 4 

13 

90 

0—4 

59 

122 

11—4 

13 

152 

6—2 

19 

180 

0  +  0 

0 

200 

54  +  2 

19 

237 

49  +  4 

13 

270 

0  +  4 

59 

302 

11+4 

13 

332 

6  +  2 

1,') 

3f)0 

0  +  0 

0 

FirJ}  diff.  of  Oil. 
j^j'cenjlon. 


27   54 
29  55 


32 

32 
29 
27 
27 


29  57 
32    11 


32 
29 
27 


11 

55 
54 


—2 
—  1 
— 0 
+  0 
+  1 
+  2 
+  2 
+  1 
+  0 
— 0 
— 1 


19 
54 
46 
46 
54 
19 
19 
54 
46 
46 
54 
19 


Ditto  reduced 
to  Puis   of  a 
Gurrv. 

Do.  far- 
ther    re- 
duced. 

279 — 23 

256 

299—19 

280 

322—   8 

314 

322+    8 

330 

299  +  19 

318 

279  +  23 

302 

279  +  23 

302 

299+  19 

318 

322+     8 

330 

3^2 —   8 

314 

299—19 

280 

279—23 

256 

The 
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"  The  fifth  and  fixth  columns  fufficiently  explahi  the  tables  in  page  253  and 
"  '25 i  of  M.  Gentil;  but  there  remahis  a  part  more  difficult,  namely,  why  in 
*'  calculating  the  BaHj'ft,"  or  the  doubles  of  the  firft  differences  of  the  afccnfional 
"  ditTercnce  "  il  of  the  length  of  the  rtiadow  is  taken  for  the  firft ;  ♦  of  the 
"  firft  term  for  the  fecond,  nnd  y  of  the  firft  term  for  the  third?"  "  The  pri- 
"  mary  reafon  of  taking  differences  here,  feems  to  be,  that  the  chords  may  be 
"  nearly  equal  to  the  arcs,  and  that,  by  adding  of  the  differences,  the  arcs 
"  themfelves  may  be  found  nearly  ;  the  reafon  will  appear  from  the  following 
"  inveftigation.  Let  N  be  the  equatorial  fhadow  of  the  Braynins  in  Bingles, 
"  then  720  the  length  of  the  Gnomon,  or  twelve  Ongles,  will  be  to  N  the  fha- 
"  dow,  as  radius  to  the  tangent  of  the  latitude;  and  radius  to  the  tangent  of  the 
"  latitude  as  the  tangent  of  the  declination  to  the  fine  of  the  afccnfional  dif- 
"  ference;  confequently,  720  is  to  N  as  the  tangent  of  declination  to  the  fine 
"  of  the  afccnfional  difference.  Now,  if  the  declinations  for  one,  two,  and 
"  three  fines  be  fubftituted  in  the  laft  proportion,  we  get  the  fines  of  the  three 
"  afccnfional  ditTerences  in  terms  of  N  and  known  quantities;  and,  if  thefe 
"  values  be  fubftituted  in  the  Newtonian  form  for  finding  the  arc  from  the  fine, 
*'  we  get  the  arcs  in  parts  of  the  radius;  and  if  each  of  thefe  be  multiplied  by 
"  3600  and  divided  by  (5,28318,  the  values  comes  out  in  puis  of  a  Gurry  if  N 
"  be  in  Bingles,  but  in  parts  of  a  Gurry  if  N  be  in  Ongles;  and  by  taking  the 
"  doubles,  we  get  the  values  nearly  as  follow: 


Values. 
0,00000  N 

0,33056  N 
0,59928  N 
0,70860  N 


Difference 

0,33056  N  =  1-3  N  nearly,  ^  the  values 

0,26872  N  =  4-5  of  1-3  N  nearly,  C.  ufed  by  the 

0,10932  N  =  1-3  N  nearly,  )  Bramins. 


"  Now,  becaufe  the  values  in  the  firft  column  are  doubles  of  the  afcenfion'a! 
differences  for  one,  two,  and  three  fines,  their  halves  are  the  afccnfional  dif- 
ferences in  parts  of  a  Gurry,  fuppofing  N  to  be  in  Oyigles ;  and  if  each  of 
thefe  halves  be  multiplied  by  fixty,  the  products,  namely,  9,9168  N, 
17,9784-  N,  and  21,2580  N  will  be  the  fame  in  puis  of  a  Gurry;  and  if  to 
get  each  of  thefe  nearly  in  round  numbers,  the  whole  be  multiplied  by 
three,  and  afterwards  divided  by  three,  the  three  products  will  be  29,75  N. 
53,94  N,  and  63,77  N,  which  are  nearly  equal  to  thirty  N;  fifty-four  X, 
and  fixty-four  N  refpectively ;  and  hence  the  foundation  of  the  £mwm  rule 
is  evident,  which  directs  to  multiply  the  equatorial  Ihadow  by  thirty,  fifty- 
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"  four,  and  nxty-four  rcfpcctlvely ;  and  to  divide  the  products  by  three  for  the 
"  Chorardo  in  puis:  and  thefe  parts  anfwcr  to  one,  two,  and  three  figns  of  lon- 
■"  gitude  from  the  true  equinox;  and  therefore  the  AyanongJJi,  or  Bramin  pre- 
"  cession  of  the  equinox,  mull  be  added  to  find  the  intermediate  Chorardo  by 
"  proportion." 

Though  the  agreement  of  this  invefligation  with  the  Bram'ni  refults,  is  no 
proof  that  the  Hindus  had  either  the  differential  method,  or  Algebra,  it  gave 
me  at  the  time  a  ftrong  fufpicion  of  both ;  and  yet,  for  want  of  knowing  the 
name  that  Algebra  went  by  in  Saiifcrit,  I  was  near  two  years  before  I  found  ^ 
trcatifc  on  it,  and  even  then  I  fliould  not  have  known  what  to  enquire  for,  if  it 
had  not  come  into  my  mind  to  alk  how  they  inveftigated  their  rules.  Of  the 
differential  method,  I  have  yet  met  with  no  regular  treatife,  but  have  no  doubt 
whatever  that  there  were  fuch,  for  the  reafons  I  have  before  hinted ;  and  I 
hope  others  \x\\\  be  more  fortunate  in  their  enquiries  after  it  than  myfelf. 

"With  rcfpeel  to  the  Binomial  Theorem,  the  application  of  it  to  fra6lional  in- 
dices ^^■ill  perhaps  remain  for  ever  the  exclufive  property  of  Newton;  but  the 
follo\\'iiig  queftion  and  its  folution  evidently  fliew  that  the  HiJidus  underftood  it 
in  whole  numbers  to  the  full  as  well  as  Briggs,  and  much  better  than  Pafcal, 
Dr.  Hutton,  in  a  valuable  edition  of  Sherwin's  tables,  has  lately  done  juftice  to 
Briggs;  but  Mr.  Whitchell,  who  fome  years  before  pointed  out  Briggs  as  the 
undoubted  inventor  of  the  ditTerential  method,  faid  he  had  found  fome  indicati- 
ons of  the  Binomial  'Theorem  in  much  older  authors.  The  method,  however,  by 
M'hich  that  great  man  inveftigated  the  powers  independant  of  each  other,  is  ex- 
actly the  fame  as  that  in  the  following  tranflation  from  the  Sanfcrit. 

"  A  Raja's  palace  had  eight  doors;  now  thefe  doors  may  either  be  opened 
"  by  one  at  a  time;  or  by  two  at  a  time;  or  by  three  at  a  time;  and  fo  on 
*'  through  the  whole,  till  at  kill  all  are  opened  together:  it  is  required  to  tell 
"  the  numbers  of  times  that  this  can  be  done? 

"  Set  down  the  number  of  the  doors,  and  proceed  in  order  gradually  decreaf- 
"  ing  by  one  to  unity,  and  then  in  a  contrary  order,  as  follows: 

8      7      6     5      4      3      2      1 
1      2      3      4.     5      6     7      8 

"  Divide  the  firft  number  eight  by  the  unit  beneath  it,  and  the  quotient 
"  eight  iliews  the  number  of  times  that  the  doors  can  be  opened  by  one  at  a 
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"  time:  multiply  this  la(l:  eight  by  the  next  term  (even,  and  divide  the  produa: 
"  by  the  two  beneath  it,  and  the  relult  twenty-eight  is  the  number  of  time? 
*'  that  two  different  doors  may  be  opened:  multiply  the  laft  found  twcnty- 
*'  eight  by  the  next  figan-e  fix,  and  divide  the  produft  by  the  three  beneath  it^ 
*'  and  the  quotient  fifty-fix,  fhews  the  number  of  times  that  three  different 
"  doors  may  be  opened:  again,  this  fifty-fix  multiplied  by  the  next  five,  and  di- 
"  vided  by  the  four  beneath  it,  is  feventy,  the  number  of  times  that  four  difier- 
"  ent  doors  may  be  opened :  in  the  fame  manner  fifty-fix  is  the  number  of  fives 
"  that  can  be  opened;  twenty-eight  the  number  of  times  that  fix  can  be 
"  opened:  eight  the  number  of  times  that  feven  can  be  opened;  and  laffly, 
"■  one  is  the  number  of  times  the  whole  may  be  opened  together,  and  the  fun> 
"  of  all  the  different  times  is  255." 

The  demonllration  is  evident  to  mathematicians;  for  as  the  fccond  term's 
coefficient  in  a  general  equation  fliews  the  fum  of  the  roots,  therefore  in  llie  n 
power  of  1  +  1,  where  every  root  is  unity,  the  coefficient  fliews  the  different  Oties 
that  can  be  taken  in  ?i  things:  alfo  becaufe  the  third  term's  coefficient  is  the  fum 
of  the  produfts  of  all  the  different  twos  of  the  roots,  therefore  when  each  root 
is  unity,  the  product  of  each  two  roots  will  be  unity,  and  therefore  the  number 
of  units,  or  the  coefficient  itfelf,  fliews  the  number  of  different  twos  that  can  be 
taken  in  n  things.  Again,  becaufe  the  fourth  term  is  the  fum  of  the  products  of 
the  different  threes  that  can  be  taken  among,  the  roots,  therefore  when  each  root 
is  unity,  the  produ<?t  of  each  three  will  be  unity,  and  therefore  every  unit  iiv 
the  fourth  will  fliew  a  product:  of  three  different  roots,  and  confequently  the 
coefficient  itfelf  fliews  all  the  different  threes  that  can  be  taken  in  n  things ;  and 
fo  for  the  reft.  I  fliould  not  have  added  tliis,  but  that  I  do  not  know  well  where 
to  refer  to  it. 

P.  S.  There  is  an  obfervation  perhaps  worth  remarking,  with  rcfpccl  to  the" 
change  of  the  Poles;  namely,  that  the  fmall  rock  Oyffcrs  are  generally  all 
dead  within  about  a  foot  above  high  water  mark;  now,  possibly,  naturalilts  may 
be  able  to  tell  the  age  of  fuch  fliells  nearly  by  their  appearance  ;  and  if  io,  a 
pretty  good  eftimate  may  be  formed  of  the  rate  of  alteration  of  the  level  of  ihc- 
fea  in  fuch  places  where  they  are;  for  I  made  fome  affronomical  obfervations  on- 
a  rock  in  the  fea,  near  an  ifland  about  feven  miles  to  the  fouth  of  the  ifland  of 
Ckcduba,   on   the  Aracan   Coq/l,  \\'hofe  top  was  eighteen  feet  above  high  water- 
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mark  and  the  whole  rock  covered  with  thofe  fliells  faft  grown  to  It,  but  all  of 
them  dead,  except  thofe  which  were  a  foot  above  the  high  water  mark  of  that 
day,  which  was  February  2,  1788:  the  fliells  were  evidently  altered  a  little  in 
proportion  to  their  height  above  the  water,  but  by  no  means  fo  much  as  to  in* 
duce  one  to  believe  that  the  rock  had  been  many  years  out  of  it:  all  the  adja- 
cent iflands  and  the  coaft  fliewed  fimilar  appearances,  and  therefore  it  was  evi- 
dently no  partial  elevation  by  fubtcrranean  fires,  or  any  thing  of  that  fort:  this^ 
is  alfo  apparent  from  the  ifland  of  Cheduba  itfelf,  in  which  there  is  a  regular 
fuccession  of  fea  beaches  and  fliells  more  and  more  decayed  to  a  great  height. 
By  a  kind  of  vague  eftimation  from  the  trees  and  the  eoafts  and  fliells,  &c.  (on 
which,  however,  there  is  not  the  lead  dependance)  I  fuppofed  that  the  fea  might 
be  fubfiding  at  the  rate  of  about  three  inches  in  a  year» 
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THE  EIGHTH  ANNIVERSARY  DISCOURSE.— 5^^  the  Works  of  Sir  miliam 
J  ones t  Vol.  I.  p.  113. 


II. 
OBSERVATIONS  ON  THE  INHABITANTS  OF  THE  GARROW  HILLS, 

MADE    DURING    A    PUBLIC    DEPUTATION    IN    THE    YEARS    1788    AND    I789. 

By  John  Eliot,  Efq. 

J.N  the  month  of  September  1788,  I  was  deputed  by  Government  to  inveftigate  the 
duties  colleded  on  the  Garrow  hills,  which  bound  the  north-eaftern  parts  of  Bengal-, 
and,  to  conciliate  the  good -will  of  the  people,  who  had  hitherto  known  no  inter- 
courfe  with  Europeans,  fome  fcarlet  cloth  was  given  me  by  Government  to  be  dif- 
tributed  to  them. 

The  mountaineers,  who  inhabit  different  parts  of  India,  have  been  generally  con- 
fidered  favages,  equally  unreftrained  by  law  and  morality,  and  watchful  to  take 
every  opportunity  of  committing  depredations  on  the  low  country,  pillaging  the  in- 
habitants, and  deftroying  their  villages,  whenever  they  could  do  fo  with  impunity. 
At  Boglepore,  however,  it  has  been  proved,  that  the  hill-people,  by  good  treatment 
and  encouragement,  may  be  in  a  great  degree  civilized,  and  rendered  at  leaft  peace- 
able and  inoffenfive,  if  not  ferviceable :  my  obfervation  of  the  character  and  the 
conduit  of  the  Garrows  has  induced  me  to  believe  the  fame  good  confequences  may 
be  expedled  from  encouraging  them  ;  but  I  propofe  to  relate  in  plain  language  what 
I  experienced  on  my  vifit  to  them,  and  leave  others  to  form  their  own  judgment ; 
and,  as  I  am  the  firft  European  who  has  travelled  among  them,  I  Ihall  alio  add  a  few 
obiervations  on  the  country,  and  on  what  attracted  my  notice  as  being  in  any  re- 
fpe£t  peculiar. 

On  drawing  near  the  hills  you  have  a  beautiful  fight  of  three  ranges  of  moun- 
tains, riling  one  above  another  j  but  on  nearer  approach  they  vanilh,  except  the 
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Gonaff'ers,  the  lower  range,  in  appearance,  infignificantly  fmall.  The  verdure  and 
rich  land,  however,  fully  recompenfe  the  lofs  ;  and,  turn  your  eye  which  way  you 
will,  you  fee  fomething  to  cheer  the  mind,  and  raife  the  fancy,  in  the  numerous  fmall 
villages  round  about,  protected  from  the  heat  by  a  variety  of  trees  interfperfed. 

The  firft  pafs  I  went  to,  was  Ghqfegong,  fituated  on  the  weft  fide  of  the  Natie 
river.  Here  a  great  number  of  Garrows  refide  at  the  foot  of  the  pafs  in  three  vil- 
lages, Ghofegong^  Ghonie^  and  Borack.  The  head  people  of  the  villages  are  called 
■  Boneahs^  a  name  ufed  by  the  head  Rajas  in  Bengal,  when  the  king  refided  at  Gour, 
Whence  they  derived  this  name,  I  could  not  learn  ;  and  many  other  things,  which 
might  lead  to  difcoveries,  efcaped  my  knowledge  from  the  want  of  a  good  inter- 
preter. 

OoDASSEY  BoONEAH  is  looked  ou  as  the  head  man  of  this  pafs  at  prefent,  hav- 
ing moft  influence  with  his  fed  ;  but  the  rightful  chief  is  Momee,  a  woman,  and 
her  power  being,  by  eftablifhed  ufage,  transferrable  by  marriage  to  her  hufband,  he 
ought  in  confequence  to  prefide ;  but,  from  his  being  a  young  and  filly  man,  the 
chiefship  is  ufurped  by  Oodassey,  and  his  ufurpation  is  fubmitted  to  by  Momee 
and  her  hufband.  Oodassey  however  is  by  no  means  a  violent  or  artful  man. 
He  is  far  trom  poiTeffing  a  bad  difpofition,  is  a  mild  man,  and  by  all  accounts  takes 
great  pains  to  do  juftice,  and  keep  up  unanimity  with  his  people. 

The  village  Ghofegong  is  furrounded  by  a  little  jungle.  On  palling  it,  the  vil- 
lage is  opened  to  your  fight,  confifting  of  Cbaungs  or  Houfes  from  about  thirty  to 
150  feet  long,  and  twenty  or  forty  broad. 

Thefe  Garrows  are  called  by  the  villagers  and  upper  hill  people  Counch  Garrows, 
though  they  themfelves,  if  you  afk  them  of  what  caft  they  are,  will  anfwer  Gar- 
rows,  and  not  give  themfelves  any  appellation  of  caft,  though  there  are  many  cafts 
of  Garrows,  but  with  what  differences  I  had  not  time  to  afcertain. 

The  foil  is  of  a  fine  black  earth,  here  and  there  intermixed  with  fpots  of  red 
earth :  its  richnefs  is  plainly  feen  from  the  quicknefs  of  vegetation.  The  rice  is  in 
many  places  equal  to  the  Benares  long  rice.  The  muftard  feed  is  twice  as  big  as 
any  produced  in  the  pergunnahs  of  Bengal,  where  I  have  been,  and  the  oil  it  pro- 
duces, is  as  fuperior  to,  as  the  fize  of  its  grain  is  greater  than,  any  other.  The 
hemp  is  equally  good,  but,  as  to  its  fuperiority  to  what  may  be  produced  in  other 
pergunnahs,  I  am  unable  to  fpeak  with  certainty :  as  far  as  I  can  judge  from  my 
own  .obfervation,  the  fort  brought  to  the  Calcutta  market  is  not  equal  to  what  is 
produced  on  the  borders  of  the  hills.     The  pafture  for  cattle  may  be  clafled  next  in 
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quality  to  that  of  Plajfy  plain ;  and  this  I  infer  from  its  being  generally  known,  the 
Sheerpour  and  Sufung  ghee  is  nearly  as  good  as  that  made  at  Plajfy. 

There  are  rivers  at  the  feveral  pafles.  .  Thofe  of  nott  are  the  Natie,  Maharcefee, 
Summafferry^  and  Mahadeo.  On  the  weft  fide  of  the  I'latie  is  Ghofegong^  and  on  the 
eaft  the  Suffoor  pafs.  Ahrahamabad  or  Bygombarry  is  on  the  eaft  fide  of  the  Ma- 
hareefee ;  Aughur^  on  the  eaft  of  Summafferry ;  and  Burradowarrah^  on  the  weft  of 
Mahadeo.  Thefe  rivers  are  all  of  a  fandy  and  gravelly  bottom,  with  much  lime- 
ftone  and  iron.  The  Mahadeo  has  abundance  of  coals,  the  oil  of  which  is  efteemed 
in  the  hills  as  a  medicine  for  the  cure  of  cutaneous  diforders,  and  is  reputed  to  have 
been  firft  difcovered  to  the  hill  people  and  villagers  by  a  Fakeer.  The  mode  of 
extra£ling  the  oil  is  fimple.  A  quantity  of  coals  are  put  into  an  earthen  pot,  the 
mouth  of  which  is  flopped  with  long  grafs  by  way  of  ftrainer.  This  pot  is  put 
into  a  large  deep  pan,  perforated  at  the  bottom,  fo  as  to  admit  of  the  neck  of  the 
pot  being  put  through  it ;  the  pan  is  fupported  upon  bricks  to  prevent  the  neck  ot 
the  pot  from  touching  the  ground,  and  alfo  that  a  veflel  may  be  placed  under  the 
ftrainer  as  a  refervoir  for  receiving  the  oil  as  it  drops.  The  pan  is  filled  with  dry 
cow  dung,  which  is  ufed  as  fuel,  and  extradls  the  oil  in  the  courfe  of  an  hour. 

There  are  but  few  forts  of  fifh  in  thefe  rivers :  turtle  are  to  be  had  in  great  num- 
bers, and  are  always  confecrated  by  facrifice  before  they  are  eaten.  The  hill  people 
are  however  fully  recompenfed  for  the  lofs  of  fifh  in  the  rivers,  by  the  great  abun- 
dance they  get  from  the  neighbouring  lakes. 

A  Garrow  is  a  ftout  well-fhaped  man,  hardy  and  able  to  do  much  work ;  of  a 
furly  look,  flat  Cajri  like  nofe,  fmall  eyes,  generally  blue,  or  brown,  forehead 
wrinkled,  and  overhanging  eye-brow,  with  large  mouth,  thick  lips,  and  face  round 
and  ftiort ;  their  colour  is  of  a  light  or  deep  brown  ;  their  drefs  conlifts  of  a  brown 
girdle,  about  three  inches  broad  ;  having  in  the  centre  a  blue  ftripe ;  it  goes  round 
the  waift,  is  pafled  between  the  thighs,  and  Is  faftened  behind,  leaving  one  end  or 
flap  hanging  down  before,  about  eight  inches ;  fometimes  it  is  ornamented  with 
brafs-plates ;  with  rows  of  ivory  or  a  white  ftone  fhaped  like  bits  of  tobacco-pipes, 
about  half  an  inch  long;  the  brafs  plate  is  mad=!  to  refemble  a  button,  or  an  apo- 
thecary's weight,  but  more  indented  :  fome  have  it  ornamented  with  little  bits  of 
brafs,  ftiaped  like  a  bell :  fome  wear  an  ornament  on  their  head  about  three  or  five 
inches  broad,  decorated  in  the  fame  manner  as  the  flap,  ferving  to  keep  their  hair 
off  the  face,  which  gives  .them  a  wild  fierce  appearance.  Some  tie  their  hair  on  the 
crown,  in   a  loofe  carelefs  manner,  while  others  crop  it  clofe.     The  Boomahs  or 
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chiefs  wear  a  filk  turban  ;  to  the  girdle  they  affix  a  bag  containing  their  money  and 
pawns,  and  alio  a  net  for  holding  the  utenfils  with  which  they  light  their  pipe  hung 
near  to  it  by  a  chain. 

The  women  are  the  uglieft  creatures  I  ever  beheld,  fliort  and  fquat  In  their  fta- 
ture,  with  mafculine  fices,  in  the  features  of  which  they  differ  little  from  the  men. 
Their  drels  confifts  of  a  dirty  red  cloth,  ftriped  with  blue  or  white,  about  fixteen 
inches  broad,  which  encircles  the  walft,  and  covers  about  three-fourths  of  the  thigh. 
It  never  reaches  to  the  knee,  and  being  but  juft  long  enough  to  tie  above  on  the 
left  fide,  part  of  the  left  thigh,  when  they  walk,  is  expofed.  On  their  necks  they 
have  a  firing  of  the  ornaments  above  defcribed  refembling  tobacco-pipes,  twifled 
thirty  or  forty  times  round,  but  negligently,  without  any  attention  to  regularity ; 
their  breafls  are  expofed  to  view,  their  only  clothing  being  the  girdle  abovemen- 
tioned ;  to  their  ears  are  affixed  numbers  of  brafs  rings,  Increafing  in  diameter  from 
three  to  fix  inches :  I  have  feen  thirty  of  thofe  rings  in  each  ear ;  a  flit  is  made  in 
the  lobes  of  the  ear,  which  increafe  from  the  weight  of  the  rings  and  in  time  will 
admit  the  large  number  flated.  This  weight  is  however  partly  fupported  by  a 
firing,  which  paifes  over  their  heads  ;  a  tape  three  inches  broad  ties  their  hair,  fo  as 
to  keep  it  back  from  their  foreheads,  though  generally  it  is  tied  with  a  firing  on  the 
crown  of  the  head.  The  wives  of  the  Booneahs  cover  their  heads  with  a  piece  of 
coarfe  cloth,  thirteen  or  fourteen  inches  broad,  and  two  feet  long,  the  end  of  which 
with  their  hair,  hangs  down  behind,  flowing  loofe  on  their  backs.  The  women 
work  as  well  as  the  men,  and  I  have  feen  them  carry  as  great  burthens.  Their 
hands,  even  thofe  of  the  wives  of  the  Booneahs,  bear  evident  marks  of  their  laborious 
occupations. 

Thefe  people  eat  all  manner  of  food,  even  dogs,  frogs,  fnakes,  and  the  blood  of 
all  animals.  The  laft  is  baked  over  a  flow  fire  in  hollow  green  bamboos,  till  it  be- 
comes of  a  nafly  dirty  green  colour.  They  are  fond  of  drinking  to  an  excefs. 
1/iquor  is  put  into  the  mouth  of  infants,  almoft  as  foon  as  they  are  able  to  fwallow : 
they  have  various  forts  of  fpirlts,  but  that  moftly  drunk  is  extracted  from  rice,  foak- 
ed  in  water  for  three  or  four  days  before  ufe.  Their  cookery  is  fhort,  as  they  only 
jufl;  heat  tlieir  provifions ;  excepting  rice  and  guts,  the  firtl  of  which  is  well  boiled, 
and  the  other  Hewed  till  they  are  black.  Indeed,  excepting  thefe,  their  animal  food 
is  eaten  almoft  raw. 

In  times  of  fcarcity  many  of  the  hill  people  fubfift  on  the  Kebul,  which  in  growth 
is  faid  to  be  like  the  Palmira ;  and  the  interior  part  of  the  trunk,  when  pounded 
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and  fteeped  In  water,  is  an  article  of  food,  in  fo  much  as  to  be  the  common  means 
of  fuftenance  during  a  fcarcity  of  grain.  When  boiled  it  is  of  a  gelatinous  fub- 
ftance,  and  taftes,  when  frefh,  like  a  fugar  cane :  thofe,  who  can  afford  it,  mix  rice 
with  it.  They  alio  fubfift  on  the  Kutchu,  a  fort  of  Tarn,  found  in  great  plenty 
about  the  hills.  I  faw  three  forts,  though  I  could  not  learn  they  had  any  feparate 
name.  One  has  a  number  of  buds  on  it,  is  faid  to  be  a  cooling  medicine,  and  is 
eaten  boiled  or  baked.  Some  of  them  I  brought  with  me  from  the  hills,  and  be- 
ing bruifed  in  the  balket  ufed  in  bringing  them  from  the  hills,  I  cut  off  the  rotten 
part,  which  I  found  to  be  of  no  detriment  to  their  growth,  although  out  of  the 
ground.  At  Dacca  I  gave  them  to  Mr.  Richard  Johnson,  who,  I  underftand, 
delivered  them  to  Colonel  K yd,  the  fuperintendant  of  the  Company's  botanical  gar-r 
den,  where,  I  hear,  they  have  produced  a  very  handfome  flower.  This  plant  was 
cultivated  by  the  Garrows,  nearly  in  the  fame  manner  as  we  do  potatoes  in  Eng- 
land; a  bud  being  broken  off  to  be  fown  for  a  plant.  The  Garrows  fay  it  yields, 
after  it  is  dug  out  of  the  ground,  and  laid  by  for  the  enfuing  feafon  of  cultivation 
(commencing  immediately  on  the  breaking  up  of  the  rains)  from  three  to  ten 
buds.  Another  fort  of  Kutchu  grows  at  the  tops  of  the  hills,  and  is  found  by  its 
fprout,  which  twifts  itfelf  round  the  trunk  and  branches  of  trees.  I  have  feen  the 
fprout  from  ten  to  twenty  feet  high,  the  leaves  have  three  fegments  like  a  vine  leaf, 
but  more  pointed :  of  deep  green,  and  very  fmall.  The  root  is  found  from  a  foot 
to  two  feet  and  a  half  below  the  ground,  is  in  fhape  tapering,  of  a  reddifh  colour, 
and  in  length  from  five  inches  to  a  foot  and  half:  it  is  eaten  roafted.  The  other 
fpecies  grows  in  the  fame  manner,  but  is  of  a  dirty  yellow  colour. 

The  houfes  of  thefe  Garrows,  called  Chaungs,  are  raifed  on  piles,  about  three  or 
four  feet  from  the  ground,  from  thirty  to  150  feet  in  length;  and  in  breadth  from 
ten  to  forty,  and  are  roofed  with  thatch.  The  props  of  the  Chaung  confift  of  large 
faul  timbers :  in  the  centre  there  are  eight,  and  on  the  fides  from  eight  to  thirty : 
over  thefe  are  placed  horizontally  large  timbers,  for  a  fupport  to  the  roof,  and  tied 
faft,  fometimes  with  firings ;  but  firing  is  rarely  ufed  for  this  purpofe ;  the  tying 
work  being  moftly  done  with  flips  of  grafs  or  cane.  The  roof  is  neatly  executed, 
and  with  as  much  regularity  as  any  of  our  Bungalow  thatches.  When  I  fay  this, 
however,  I  fpeak  of  the  Chaungs  of  the  Booneahs :  I  went  into  few  of  the  Chaungs 
of  the  lower  clafs.  The  roof  confifls  of  mats  and  flrong  grafs.  The  fides  of  the 
houfe  are  made  from  the  fmall  hollow  bamboos  cut  open,  flatted,  and  woven  as  the 
common  mats  are.     The  floor  is  made  in  the  fame  manner;  but  of  a  flronger 
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bamboo.  The  C bating  confifts  of  two  apartments,  one  floored  and  raifed  on  piles 
as  defcribed,  and  the  other  without  a  floor,  at  one  end,  for  their  cattle :  at  the  other 
end  is  an  open  platform,  where  the  women  fit  and  work.  On  one  fide  alfo  Is  a 
fmall  railed  platform,  ufually  about  fix  feet  fquare,  inclofed  at  the  fides  and  open 
above  :  here  the  children  play:  in  the  centre  of  the  Chawig  they  cook  their  viduals, 
a  fpace  of  about  five  feet  Iquare  being  covered  with  earth ;  on  one  fide  a  little  trap 
door  is  made  in  the  floor,  for  the  convenience  of  the  women  on  certain  occafions, 
which  creates  much  filth  under  their  Chaungs.  Indeed  a  great  part  of  their  dirt  is 
thrown  under  the  Chaungs  and  the  only  fcavengers  I  faw,  were  their  hogs ;  but 
luckily  for  them,  they  have  plenty  of  thofe  animals. 

Bugs  cover  their  wearing  apparel,  of  the  fame  fort,  as  thofe  which  infeft  beds  ia 
England :  during  my  journey  along  the  hills  I  fuifered  very  much  from  them. 

The  difpofition  of  a  Garrow  could  not  be  accurately  known  in  the  fliort  time  I 
had  to  obferve  it ;  yet  my  intercourfe  with  them,  which  was  of  the  moft  open  na- 
ture, will,  I  think,  allow  me  to  fay  fomething  of  it. 

Their  furly  looks  feem  to  indicate  ill  temper,  but  this  is  far  from  being  the  cafe, 
as  they  are  of  a  mild  difpofition.  They  are,  moreover,  honeft  in  their  dealings,  and 
fure  to  perform  what  they  promife.  When  in  liquor  they  are  merry  to  the  higheft 
pitch  :  then  men,  women,  and  children  will  dance,  till  they  can  fcarce  ftand.  Their 
manner  of  dancing  is  as  follows :  twenty  or  thirty  men  of  a  row  Handing  behind 
one  another,  hold  each  other  by  the  fides  of  their  belts,  and  then  go  round  in  a 
circle  hopping  on  one  foot,  then  on  the  other,  finging  and  keeping  time  with  their 
mufic,  which  is  animating,  though  harfh  and  inharmonious,  confifting  chiefly  of 
tomtoms,  and  brafs  pans,  the  firft  generally  beaten  by  the  old  people,  and  the  laft 
by  the  children.  The  women  dance  in  rows  and  hop  in  the  fame  manner,  but  hold 
their  hands  out,  lowering  one  hand  and  raifing  the  other  at  the  fame  time,  as  the 
mufic  beats,  and  occafionally  turning  round  with  great  rapidity.  The  men  alfo  ex- 
hibit military  exercifes  with  the  fword  and  fhield,  which  they  ufe  with  grace  and 
great  adivity.  Their  dancing  at  their  feftivals  lafl;s  two  or  three  days,  during  which 
time  they  drink  and  feaft  to  an  excefs,  infomuch  that  it  requires  a  day  or  two  after- 
wards to  make  them  perfedly  fober  again,  yet  during  this  fit  of  feftivity  and 
drunkennefs  they  never  quarrel. 

Marriage  is  in  general  fettled  amongft  the  parties  themfelves,  though  fometimes 
by  their  parents :  if  it  has  been  fettled  by  the  parties  themfelves,  and  the  parents  of 
either  rcfufc  their  ailent,  the  friends  of  the  oppofite  party,  and  even  others  uncon- 
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ne£fced,  go  and  by  force  compel  the  diflenters  to  comply ;  it  being  a  rule  among  the 
Garrows  to  afTift  thofe  that  want  their  help,  on  thefe  occafions,  let  the  difparity  of 
age  or  rank  be  ever  fo  great.  If  the  parents  do  not  accede  to  the  wifli  of  their  child, 
they  are  well  beaten  till  they  acquiefce  in  the  marriage,  which  being  done,  a  day  is 
fixed  for  the  fettlement  of  the  contrad,  or  rather  for  a  complimentary  vifit  from  the 
bride  to  the  bridegroom,  to  fettle  the  day  of  marriage,  and  the  articles,  of  which  the 
feaft  fhall  confift,  as  well  as  the  company  to  be  invited  ;  and  they  then  make  merry 
for  the  night.  The  invitations  on  thefe  occafions  are  made  by  the  head  man  of  a 
Chaung  fending  a  faim  to  the  inhabitants  of  another  Chaung,  as  they  cannot  invite 
one  out  of  a  Chaung  without  the  reft :  the  man  who  carries  the  paiin,  ftates  the 
purpofe  for  which  it  is  fent,  and  the  next  day  an  anfwer  is  made,  if  the  invitation 
be  accepted,  but  not  otherwife,  as  they  never  wifli  to  give  a  verbal  refufal ;  and, 
therefore,  if  no  body  returns  the  next  day,  the  invitation  is  underftood  to  be  re- 
fufed. 

On  the  nuptial  day,  the  parties  invited  go  to  the  bride's  houie ;  it  being  the  cuf- 
tom  among  the  Garroivs  for  the  bride  to  fetch  the  bridegroom :  when  the  wine, 
&;c.  are  ready,  and  all  the  company  arrived,  they  begin  finging  and  dancing,  and 
now  and  then  take  a  merry  cup  ;  while  a  party  of  the  women  carry  the  bride  to 
the  river,  wafli  her,  and  on  their  return  home,  drefs  her  out  in  her  beft  ornaments ; 
this  completed,  it  is  notified  to  the  company,  and  the  mufic  ceafes :  then  a  party 
take  up  the  wine,  provifions,  drums,  pans,  and  a  cock  and  hen,  and  carry  them  to 
the  bridegroom's  houfe  in  proceflion ;  the  cock  and  hen  being  carried  by  the  prieft, 
after  which,  the  bride  follows,  with  a  party  of  women,  walking  in  the  centre,  till 
flie  arrives  at  the  bridegroom's  houfe,  where  ilie  and  her  party  feat  themfelves  in 
one  corner  of  the  Chaung  near  the  door ;  the  remaining  vifitors  then  proceed  to 
the  bridegroom's  houfe,  and  the  men  fit  at  the  further  end  of  the  room,  oppofite 
to  the  women ;  the  men  then  again  begin  finging  and  dancing ;  the  bride- 
groom is  called  for ;  but,  as  he  retires  to  another  Cbaung,  fome  fearch  is  made 
for  him,  as  if  he  were  mifling,  and,  as  foon  as  they  find  him,  they  give  a  fhout.; 
they  then  carry  him  to  the  river,  wafh  him,  return,  and  drcfs  him  in  his  war  drefs ; 
which  done,  the  women  carry  the  bride  to  her  own  Chaung,  where  ihe  is  put  in 
the  centre ;  and,  notice  of  this  being  brought  to  the  vifitors  at  the  bridegroom's 
houfe,  they  take  up  the  wine,  &c  and  prepare  to  go  with  the  bridegroom,  when 
ills  father,  mother,  and  family,  cry  and  howl  in  the  moft  lamentable  manner,  and 
fome  force  is  ufed  to  feparate  him  from  theni.     At  laft  thev  depart,  the  bride's 
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father  leading  the  way,  and  the  company  following  one  by  one,  the  bridegroom  in 
the  centre.  On  entering  the  bride's  Chaung,  they  make  a  general  fhout,  and  place 
the  bridegroom  on  the  bride's  right-hand,  and  then  ling  and  dance  for  a  time,  till 
the  prieft  proclaiming  lilence,  all  is  quiet;  and  he  goes  before  the  bride  and  bride- 
groom, who  are  feated,  and  afks  fome  queftions,  to  which  the  whole  party  anfwer 
Nummah,  or  g:od  * ;  this  continues  a  few  minutes,  after  which,  the  cock  and  hen 
being  brought,  the  prieft  takes  hold  of  them  by  the  wings,  and  holds  them  up  to 
the  company,  afking  them  fome  queftions,  to  which  they  again  reply  Nummah ; 
fome  grain  is  then  brought,  and  thrown  before  the  cock  and  hen,  who  being  em- 
ployed in  picking  it,  the  prieft  takes  this  opportunity  to  ftrike  them  on  the  head 
with  a  ftick,  to  appearance  dead,  and  the  whole  company,  after  obferving  them  a 
few  fcconds,  calls  out  as  before ;  a  knife  being  then  brought,  the  prieft  cuts  the  anus 
of  the  cock,  and  draws  out  the  guts,  and  the  company  repeat  Nummah,  after  which 
he  performs  the  fame  operation  on  the  hen,  and  the  company  give  a  fhout,  and 
again  call  out  Nummah.  They  look  on  this  part  of  the  ceremony  as  very  ominous; 
for  fhould  any  blood  be  fpilt  by  the  firft  blow,  or  the  guts  break,  or  any  blood 
come  out  with  the  guts,  it  would  be  confidered  as  an  unlucky  marriage.  The  cere- 
mony being  over,  the  bride  and  bridegroom,  drinking,  prefent  the  bowl  to  the 
company,  and  then  they  all  feaft  and  make  merry. 

I  difcovered  thefe  circumftances  of  the  marriage  ceremony  of  the  Garrows^  from 
being  prefent  at  the  marriage  of  Lungree,  youngeft  daughter  of  the  chief  OODAS- 
SY,  feven  years  of  age,  and  Buglun,  twenty-three  years  old,  the  fon  of  a  common 
Garro'v ;  and  I  may  here  obferve,  that  this  marriage,  difproportionate  as  to  age  and 
rank,  is  a  very  happy  one  for  Buglun,  as  he  will  fucceed  to  the  Booneahjhip  and 
eftate ;  for  among  all  the  Garrows,  the  youngeft  daughter  is  always  heirefs,  and,  if 
there  be  any  other  children,  who  were  born  before  her,  they  would  get  nothing  on 
the  death  of  the  Booneah :  what  is  more  ftrange,  if  Buglun  were  to  die,  Lun- 
gree would  marry  one  of  his  brothers;  and,  if  all  his  brothers  were  dead,  fhe 
would  then  marry  the  father :  and,  if  the  father  afterwards  fhould  prove  too  old, 
flie  would  put  him  afide,  and  take  any  one  elfe,  whom  ftie  might  chufe. 

The  dead  are  kept  four  days,  burnt  on  a  pile  of  wood  in  a  Dingy  or  fmall  boat, 
placed  on  the  top  of  the  pile,  and  the  afties  are  put  into  a  hole  dug  exadly  where 
the  fire  was,  covered  with  a  fmall  thatch  building,  and  furrounded  with  a  railing : 

»   I  ful;)et'k  the  word  to  be  Namah  ox falutal'ion  and  reverence.     J. 
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a  lamp  is  burnt  within  the  building  every  night,  for  the  fpace  of  a  month  or  more  ; 
the  wearing  apparel  of  the  deceafed  is  hung  on  poles  fixed  at  each  corner  of  the 
railing,  which,  after  a  certain  time  (from  fix  weeks  to  two  months)  are  broken, 
and  then  allowed  to  hang  downwards  till  they  fall  to  pieces  :  they  burn  their  dead 
within  fix  or  eight  yards  of  their  Chautigs,  and  the  ceremony  is  performed  exadtly 
at  twelve  o'clock  at  night  ;  the  pile  is  lighted  by  the  neareft  i-elation  :  after  this  they 
feaft,  make  merry,  dance  and  fing,  and  get  drunk.  This  is,  however,  the  cere- 
mony to  a  common  Garrow.  If  it  be  a  perfon  of  rank,  the  pile  is  decorated  with 
cloth  and  flowers,  and  a  bullock  facrificed  on  the  occafion,  and  the  head  of  the 
bullock  is  alfo  burnt  with  the  corpfe :  if  it  be  an  upper  hill  Booneah,  of  common 
rank,  the  head  of  one  of  his  flaves  would  be  cut  off,  and  burnt  with  him  ;  and  if 
it  happen  to  be  one  of  the  firft  rank  Booneabs^  a  large  body  of  his  flaves  fally  out  of 
the  hills,  and  feize  a  Hindu,  whofe  head  they  cut  off,  and  burn  with  their  chief. 
The  railed  graves  of  Booneahs  are  decorated  with  images  of  animals  placed  near  the 
graves,  and  the  railing  is  often  ornamented  with  frefli  flowers. 

Their  religion  appears  to  approximate  to  that  of  the  Hindus :  thev  worfhip  Ma- 
hade'va  ;  and  at  Bautjaim,  a  pafs  in  the  hills,  they  worfliip  the  fun  and  moon. 
To  afcertain  which  of  the  two  they  are  to  worfhip  upon  any  particular  occaiion^ 
their  priefl:  takes  a  cup  of  water  and  fome  wheat:  firfc  calling  the  name  of  the  fun, 
he  drops  a  grain  into  the  water  ;  if  it  finks,  they  are  then  to  worihip  the  fun  ;  fliould 
it  not  fink,  they  then  would  drop  another  grain  in  the  name  of  the  moon,  and  fo  on 
till  one  of  the  grains  fink.  All  religious  ceremonies  are  preceded  by  a  fucrifice  to 
their  god  of  a  bull,  goat,  hog,  cock,  or  dog  ;  in  cafes  of  illnefs,  they  offer  up  a 
facrifice  in  proportion  to  the  fuppofed  flitality  of  the  diflemper,  with  which  they  are 
afflidled  ;  as  they  imagine  medicine  will  have  no  effeft,  unlefs  the  Deity  interfere  in 
their  favour,   and  that  a  facrifice  is  requifite  to  procure  fuch  interpofition. 

The  facrifice  is  made  before  an  altar  conftrufted  as  follows  :  two  bamboos  are 
ere(!ted,  ftripped  of  all  their  branches  and  leaves,  except  at  the  extremity  of  the 
main  ftem,  which  is  left  :  a  flick  is  fixed  near  the  top  of  each,  to  which  is  tied,  at 
each  end,  a  double  firing,  reaching  to  two  fide  bamboos,  about  two  feet  out  of  the 
ground,  with  the  tops  fplit,  io  as  to  make  a  kind  of  crown  ;  between  the  firings 
are  placed  bits  of  fticks  of  about  a  foot  in  height,  at  the  difhince  of  a  foot  from 
each  other,  or  more,  in  proportion  to  the  height  of  the  bamboos.  The  crofs  fticks 
thus  form  a  fquare,  with  the. perpendicular  firings,  and  in  every  other  fquare,  crofs 
firings  are  tied,  beginning  with  the  top  fquare :  round  the  bamboos  a  fpace  of  fix 
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or  eight  feet  fquare  is  cleared,  and  covered  with  red  earth;  and  in  front,  at  the  dis- 
tance of  about  fix  or  more  feet,  a  fquare  of  two  feet  is  cleared,  in  the  centre  of 
which  a  fmall  pit  is  dug,  and  fpread  over  with  red  earth  ;  at  fome  diftance  from  the 
altar,  on  the  fide  neareft  the  hills,  two  fplit  bamboos  are  bent  into  an  arch,  with  the 
ends  in  the  ground,  fo  as  to  form  a  covering ;  under  this  a  fmall  mound  is  raifed, 
and  a  little  thatched  building  eredled  over  it,  open  at  the  fides,  under  which  fome 
boiled  rice  is  placed.  When  thus  much  is  prepared,  the  prleil  approaches  the  little 
pit,  and  the  people  aflembled  ftand  behind  him.  He  then  mutters  fomething  to  him- 
felf ;  when  the  animal,  intended  to  be  ficrificed,  is  brought,  and  the  head  cut  off 
by  the  prieft  over  the  pit,  fome  holding  the  head  by  a  rope,  and  others  the  body  : 
if  the  head  is  not  taken  off  at  one  blow,  it  is  reckoned  unlucky.  The  blood  is  col- 
leded  in  a  pan,  carried  to  the  covered  arch,  with  the  head  of  the  animal,  and  put 
by  the  fide  of  the  mound.  A  lighted  lamp  is  then  brought,  and  put  near  the  ani- 
mal's head,  when  the  whole  company  bow  to  the  ground,  and  a  white  cloth  is  drawn 
over  the  arch,  it  being  fup;  ofed  their  god  will  then  come,  and  take  what  he  wants  ; 
a  fire  is  alfo  kept  burning  during  the  ceremony  between  the  altar  and  arch.  An 
hour  after,  the  covering  is  taken  off,  the  provilions  therein  placed,  with  the  animal, 
are  dreffed  for  the  company,  and  they  make  merry. 

When  a  large  animal  is  to  be  facrificed,  two  ftaves  are  put  by  the  fide  of  the  pit, 
fo  as  to  place  the  animal's  neck  between  them :  a  bamboo  is  tied  under  his  neck  to 
the  ftaves,  to  prevent  his  head  from  falling  to  the  ground:  he  is  then  ftretched  out 
by  ropes,  fixed  to  his  legs,  and  his  head  is  fevered  by  the  ftrongeft  man  among 
them. 

Their  mode  of  fwearing  at  Ghofegong  Is  A'ery  folemn  :  the  oath  is  taken  upon  a 
ftone,  which  they  firft  falute,  then  with  their  hands  joined  and  uplifted,  their  eyes 
ftedfaftly  fixed  to  the  hills,  they  call  on  Mahade'va  in  the  moft  folemn  manner, 
telling  him  to  witnefs  what  they  declare,  and  that  he  knows  w'hether  they  fpeak  true 
or  falfe.  They  then  again  touch  the  ftone  with  all  the  appearance  of  the  utmoft  fear, 
and  bow  their  heads  to  it,  calling  again  upon  Mahade'va.  They  alfo,  during 
their  relation,  look  ftedfaftly  to  the  hills,  and  keep  their  right  hand  on  the  ftone. 
When  the  firft  perfon  fwore  before  me,  the  awe  and  reverence  with  which  the  man 
fv;ore,  forcibly  ftruck  me ;  my  Moherrir  could  hardly  write,  fo  much  was  he  af- 
fected by  the  folemnity.  In  fome  of  the  hills  they  put  a  tiger's  bone  between  their 
teeth,  before  they  relate  the  fubjedl  to  be  dcpofed  ;  others  take  earth  in  their  hand; 
and,  on  fome  occafions,   they  fwear  with  their  weapons  in  theii"  hands.     I  under- 

ftand 
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ftand  their  general  belief  to  be,  that  their  God  refides  in  the  hills  ;  and,  though  this 
belief  may-feem  inconfiftent  with  an  awful  idea  of  the  divinity,  thefe  people  ap- 
peared to  ftand  in  the  utmoft  awe  of  their  deity,  from  their  fear  of  his  punifhing 
them  for  any  mifcondudt  in  their  frequent  excurfions  to  the  hills. 

Their  punifhments  confift  moftly  in  fines.  The  Booneahs  decide  on  all  complaints, 
except  adultery,  murder,  and  robbery,  which  are  tried  by  a  general  aflembly  of 
the  neighbouring  chiefs,  and  are  punifhed  with  inftant  death.  As  the  money  col- 
lected by  fines  was  appropriated  to  feafting  and  drunkennefs,  I  wifhed  to  fee  if  I 
could  induce  them  to  give  over  this  mode  of  punifhing  ;  but  they  told  me  plainly, 
they  would  not  allow  me  to  interfere  ;  yet,  as  I  had  been  very  kind  to  them,  when 
a  man  was  to  be  punifhed  with  death,  they  would  let  me  know. 

When  any  thing  particular  is  to  be  fettled,  they  all  alTemble  in  their  war-drefs, 
which  confifts  of  a  blue  cloth  (covering  part  of  the  back  and  tied  at  the  breaft,  where 
the  four  corners  are  made  to  meet),  a  ihield,  and  a  fword  ;  they  fit  in  a  circle,  the 
fword  fixed  in  the  ground  before  them.  Their  refolutions  are  put  into  immediate 
execution,  if  they  relate  to  war ;  if  to  other  matters,  they  feaft,  fing,  dance,  and 
get  drunk. 

Their  chiefs  debate  the  fubjed:  of  deliberation,  and  their  wives  on  thefe  occafions 
have  as  much  autlioritv  as  the  chiefs.  This  I  had  an  opportunity  of  feeing,  when 
I  fettled  the  revenue  they  had  to  pay,  having  told  them  they  would  be  well  protedl- 
ed  from  any  oppreffion  while  under  me ;  and  that  no  more  (hould  be  taken  from 
them,  than  w-as  finally  fettled  :  fome  of  the  chiefs  willied  to  pay  an  inadequate  fum,  . 
when  MoMEE,  wife  to  the  principal  chief,  rofe,  and  fpoke  for  fome  minutes,  after 
which  flie  afked  me  if  I  declared  the  truth  to  them,  and  on  my  replying  in  the  af- 
firmative, they  agreed  to  the  revenue  I  demanded :  Sujani,  wife  of  another  chief, 
then  came  to  me,  and  told  me  I  had  heard  what  fhe  fuifered  from  the  oppreffion  of 
the  Zt'inindars,  and  begged,  with  tears  in  her  eyes,  that  I  would  get  juftice  done  to 
her.  I  made  a  particular  inquiry  Into  her  complaint,  and  made  the  Darogah  of  the 
pais  reftoi-e  her  cattle ;  and  fo  much  confidence  had  they  at  Lift  in  me,  that  they  re- 
quefted  I  would  make  a  fair  divlfion  of  their  lands,  which  they  Avould  never  fuifer 
the  Zemindar  or  his  people  trj  do. 

Their  mode  of  fettling  their  proportions  of  payments,  &c.  is  by  ftlcks  :  each  of 
the  inferior  Gorroics  places  as  many  fticks  In  a  pan,  as  he  can  give  of  the  articfe 
required:  the  whole  are  then  counted,  and  the  deficiencies  made  up  by  the  B:c~ 
netif.s:  all  their  accounts  alfo  are  kept  by  fticks,  as  well  as  their  agreements. 

I  have 
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I  have  before  fald,  on  occafions  of  lllnefs,  a  facrifice  is  made  to  the  deity  :  I  en- 
deavoured to  find  out  what  medicines  they  ufe,  but  I  cannot  fay  I  have  been  fucceff- 
ful  in  this  material  point :  I  imagine,  however,  they  muft  have  fome  valuable  plants, 
from  the  many  great  cures  that  appear  to  have  been  effeded  in  wounds.  The  neem 
leaf  feems  to  be  much  ufed  in  inflammations,  and  blue  vitriol  is  applied  to  frefh 
wounds  :  this  laft  medicine  appears  to  have  been  introduced  by  the  natives  of  Ben- 
gal; charms  and  fpells  are  common  among  \htGarrows.  The  tiger's  nofe  ftrung 
round  a  woman's  neck,  is  confidered  as  a  great  prefcrvative  in  child-birth  :  they 
aver,  it  keeps  off  giddinefs  and  other  diforders  confequent  on  this  event.  A  woman, 
for  nearly  a  month  before  her  time,  is  not  permitted  to  ftir  out  of  her  Chaung:  fix 
days  after  delivery  fhe  and  her  child  are  carried  to  the  river  and  bathed. 

The  fkin  of  the  fnake,  called  the  Burrawar.  is  efteemed  a  cure  for  external  pains, 
when  applied  to  the  parts  affedled 

Inoculation  is  common  among  the  Garrows,  but  this  appears  to  have  been  only 
of  late  years,  and  was  introduced  among  them  by  Joynarain  Z'^nnnJa:-  of  Sheer- 
pour^  through  the  interference  and  recommendation  of  fome  oi  the  hill  traders, 
Avho,  having  been  in  the  hills  at  a  time  when  the  Garroivs  were  afflicT:ed  v.'ith  this 
fatal  diforder,  and  dying  without  being  able  to  affift  themfelves,  perfuaded  the  chiefs 
to  fend  a. deputation  to  the  Zemindar,  and  he  fent  them  his  family  doctor,  who  is  re- 
prefented  to  have  been  very  capable,  and,  by  his  (kill,  introduced  inoculation 
among  the  G arrows;  and  this  induced  them  to  provide  themfelves  yearly  with  an 
inoculator,  whom  they  reward  in  the  moft  liberal  manner,  and  take  as  much  care  of, 
v>^hile  he  refides  among  them,  as  if  he  were  their  father.  The  inoculator  is  obliged 
to  obtain  from  the  Zemindar  a  Junnud^  permitting  him  to  go  into  the  hills,  and  for 
which  he  pays  a  very  handfome  fee ;  but  the  Zennnddr  is  very  cautious  whom  he 
permits  to  go  into  the  hills  to  officiate  on  thefe  occafions. 

Among  the  Garrows  a  madnefs  exifts,  which  they  call  transformation  into  a  tiger, 
from  the  perfon  who  is  afflicted  with  this  malady  walking  about  like  that  animal, 
fhunning  all  fociety.  It  is  faid,  that  on  their  being  firft  feized  with  this  complaint, 
they  tear  their  hair  and  the  rings  from  their  ears,  with  fuch  force  as  to  break  the  lobe. 
It  is  fuppofed  to  be  occafioned  by  medicine  applied  to  the  forehead  ;  but  I  Ciidea- 
<voured  to  procure  fome  of  the  medicine,  thus  ufed,  without  effect :  I  imagine  it 
rather  to  be  created  by  frequent  intoxications,  as  the  malady  goes  off  in  the  courfe 
of  a  week  or  a  fortnight ;  during  the  time  the  perfon  is  in  this  ftate,  it  is  with  the 
utmoft  difficulty  he  is  made  to  eat  or  drink.     I  queflioned  a  man,  who  had  thus  been 

afBiaed, 
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afflicted,  as  to  the  manner  of  his  being  feized,  and  he  told  me  he  only  felt  a  giddi- 
nefs  without  any  pain,  and  that  afterwards  he  did  not  know  what  happened  to 
him. 

The  language  of  the  G arrows  is  a  little  mixed  with  the  Bengali :  a  few  words  of 
it  I  annex ;  I  had  made  a  tolerable  collection  for  a  vocabulary,  but  unfortunately  I 
loft  it,  by  one  of  my  boats  finking  in  the  Berhampooter. 


To  drink, 
eat, 
bathe, 
wafli, 
fight, 
wound, 
come, 
go. 
call, 
fleep, 
run, 
bring, 
fit, 

a  man, 
a  woman, 
a  child, 
head, 
face, 
nofe, 
mouth, 
eye, 
ear, 
hair, 
hand, 
finger, 
back, 
foot, 
fire, 


ring.bo. 

cha,fuch. 

ha  boo,ah, 

fu,fuck. 

den,juck. 

ma,juck. 

ra,ba,fuck. 

ree. 

gum,-ma. 

fee,fuck. 

ca,tan,juck. 

rap.pa. 

a,jen,juck. 

mun,die. 

mee,che,da,rung. 

dooee. 

fee,kook. 

moo,kam. 

ging. 

chujchul. 

mok,roon. 

ner,chil. 

ke,nil. 

jauck. 

jauckjfee. 

bick.ma. 

ja,chuck. 

waul. 


water. 
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water. 

chee. 

houfe. 

nuck. 

tree. 

ber. 

rice. 

my, run. 

cotton. 

caule. 

tog. 

wauck. 

covp:. 

ma,fhu. 

•wine. 

pa,ta,ka. 

fait, 

foom. 

cloth. 

ba,ra. 

dog. 

aa,chuck. 

plenty. 

gun,mauck 

good. 

num,mah. 

fword, 

dig,ree. 

fhield. 

too,pee. 

grafs, 

cau,pun. 

At  the  foot  of  the  hills  refide  a  cafl  of  people  called  Haji/is ;  their  cuftoms  nearly 
refemble  the  Garrows  ;  in  religious  matters  they  partake  more  of  the  Hindus,  as 
they  will  not  kill  a  cow  :  their  habitations  are  built  like  the  houfes  of  the  ryotts  in 
general,  but  are  better  made,  enclofed  with  a  court-yard,  kept  remarkably  neat  and 
clean,  the  railing  made  of  bamboos  fplit,  flatted,  and  joined  together;  the  ftreets 
of  their  villages  equal  the  neatnefs  of  their  houfes.  The  men  are  of  a  dark  com- 
plexion, well  made  and  flout ;  their  face  nearly  refembles  the  Garrow,  though 
rather  of  a  milder  look ;  their  drefs  is  the  fame  as  that  of  the  head  peafants  in  Ben- 
gal, confiding  of  a  Bootee,  Egpautah,  and  P agree,  or  waift- cloth,  mantle,  and 
turband. 

The  women  are  remarkably  neat  and  clean  :  their  drefs  confifts  of  one  cloth, 
made  to  go  near  twice  round  the  body,  and  to  hang  in  folds,  down  to  the  ankle, 
covers  their  breafts,  and  paffes  under  their  arms,  and  the  ends  are  tucked  in  as  the 
waift-cloth  of  the  natives  of  Bengal:  their  hair  is  tied  on  the  crown,  and  they 
have.ear-rmgs  in  the  fame  manner  as  the  Garrow  women,  but  no  neck  ornament. 

This  is  the  fum  of  the  obfervations,  which  my  fhort  ftay  with  the  inhabitants  of 
rthe  Garrow  hills  enabled  me  to  make  on  their  manners  and  cuftoms.  I  have  writ- 
ten feparately  an  account  of  my  journey  at   the  foot  of  the   hills  to  the  different 

pafles, 
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pafles,  where  their  trade  Is  carried  on,  from  which  fome  further  Information  may- 
be derived  of  their  condudl  and  charader ;  but  I  am  confcious  that  my  remarks 
defcribe  them  but  imperfectly,  and  found  my  only  hope  of  their  proving  acceptable 
on  the  people,  to  whom  they  relate,  having  hitherto  been  wholly  unnoticed :  they 
may  alfo  perhaps  lead  to  more  accurate  inquiries  hereafter. 


TO  THE  PRESIDENT. 


Dear  Sir, 

I  NOW  have  the  pleafure  to  Inclofe  a  copy,  written  with  a  ftylus  on  five 
palmyra-leaves,  of  the  engraving  on  copper -plates  preferved  In  the  great  pagoda  of 
Conjeveram  ;  the  language  is  the  Devavdm,  and  the  character  Devandgari.  Two 
perfons  only  at  this  place  can  read  and  expound  them :  they  contain  an  account  of 
the  dlvlfion  of  lands,  &c.  In  this  country.  Thus  have  I  taken  the  liberty  to  trouble 
you  with  matters  which  may,  or  may  not,  prove  of  confequence ;  they  who  are  able 
to  judge  of  them  mufl  determine.  Should  any  good  arife  from  thefe  communica- 
tions, my  merit  will  be  only  that  of  the  flave,  who  digs  from  a  mine  the  rough 
diamond,  which  others,  of  fuperlor  fkill  and  capacity,  cut  and  polilh  into  its  full 
luflre  and  value. 

I  am,  dear  Sir, 

Your  moft  obedient  humble  fervant, 

ALEXANDER  MACLEOD. 

Conjeveram^  April  7,   1791. 
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III. 

A  ROYAL  GRANT  OF  LAND  IN  CARNATA. 

Communicated  by  Alexander  Macleod,  Efq.  and  tranjlated  from  the  Sanfcrit  by 

the  Prefident. 

Profperity  attend  you  ! 
Adoration  to  Gane'sa  ! 

STANZAS. 

I.  A-DORED  be  the  God  Sambhu,  on  whom  the  city  of  the  three  worlds  refted 
in  the  beginning  as  on  its  main  pillar,  and  whofe  lofty  head  is  adorned  with  a 
crefcent,  that  kiffes  it,  refembling  the  point  of  a  waving  Chdmara  ! 

NOTE. 
The  comparlfon  is  taken  from  the  image  of  an  Indian  prince,  fanned  by  an  officer,  who  ftands  behind 
him,  with  the  tail  of  a  Chatnara,  or  wild  cow,  the  hairs  of  which  are  excjuiGtely  fine,  and  of  a  pale  yellow 
tint.     Sambhu  is  Maha'deva, 

2.  May  the  tufk  of  that  boar,  whofe  form  was  aflumed  in  fport  by  Heri,  when 
the  raifed  earth  was  his  gorgeous  umbrella  with  Hemddri  (or  xht golden  mountain)  for 
the  ornament  of  its  top,  be  a  ftafF  to  keep  you  fecure  ! 

NOTE. 
Vishnu,  in  his  //'/reincarnation,  is  allegorically  reprefented  as  a  boar,  the  fymbol  of  ftrength,  fupport- 
ing  our  globe  on  his  tufk,  which  is  here  compared  to  the  flaff  of  a  Ch'hatra,  or  Indian  umbrella.     The 
Ch'hatras  of  rich  men  have  an  ornament  of  gold  on  their  fummits,  called  a  Calafa,  to  which  the  royal  bard, 
who  wrote  the  grant,  compares  the  mountain  Sutrteni,  or  the  North-pole. 

3.  May  the  luminous  body  of  that  God,  who,  though  formed  like  an  elephant, 
was  born  of  Pa  r.vati\  and  is  revered  even  by  Heri,  propitioufly  difpel  the  gloom 
of  misfortune  ! 

NOTE. 
The  bodies  of  the  Hindu  gods  are  fuppofed  to  be  an  ethereal fuhfance  refembling  light ;  and  Gane'sA,  or 
the  Divine  Wifdom  perfonlfied,  is  reprefented  with  the  head  of  an  elephant :  his  mother  was  tke  daughter  of 
the  mountain  Himalaya.  This  couplet  is  in  the  ftyle  called  yamaca,  where  fome  of  the  words  have  different 
meanings,  but  are  applicable,  in  all  of  them,  to  the  reft  of  the  fentence  :  thus  ^gaja,  or  mountain-horn^ 
m:iy  fignify  the  goddcfs  P  a'rvati  ,  but  it  alfo  means  not  a  female  elephant ;  and  Heri,  or  Vishnu,  may  be 
biullatcd  a  lion,  of  which  elephants  are  the  natural  prey. 

4,  There 
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4.  There  is  a  luminai'y,  which  rofe,  Uke  frefh  butter,  from  the  ocean  of  milk 
churned  by  the  gods,  and  fcattered  the  gloom  from  around  it. 

NOTE. 
After  the  ufual  ftanzas,  called  maiigala,  or  atifpicious,  we  are  prefented  with  the  pedigree  of  the  donor, 
begbining  with  the  Moon,  who,  in  the yj'tw;^  incarnation  of  Vishnu,  was  produced  from  the  fca  of  milk. 
A  comparifon  of  the  moon  to  batter  mud  feem  ridiculous  to  Europeans ;  but  they  fliould  confider,  that  every 
thing,  which  the  conu  produces,  is  held  facred  by  the  Hindus ;  and  the  fimile  is  confiflent  with  the  allegory 
of  a  milky  ocean  churned  by  the  deities. 

5.  The  offspring  of  that  luminary  was  Bud  ha,  or  the  Wife,  with  reafon  fo 
named  from  his  unequalled  acts  of  devotion  and  eminent  virtues :  the  fon  of 
BuDHA  was  PuRURAVxis,  by  the  force  of  whofe  arm  the  lives  of  his  foes  were 
deftroyed :  his  fon  was  Ayus  j  his,  Nahusha  ;  his,  the  hero  Yaya'ti,  famed 
through  the  world  in  battle;  and  from  him,  by  his  happy  confort  De  vayani',  came 
Ti;'rvasu,  equal  to  a  God. 

NOTE. 
This  pedigree  is  conformable  to  the  Puranas.  Budha  was  probably  an  old  philofopher  and  legldator, 
highly  revered,  while  he  lived,  and  fuppcrfed  after  his  death  to  prefide  over  die  planet  Mercury  ;  while  his 
father  (if  that  be  not  an  aftronomical  fable)  was  conceived  to  be  regent  of  the  Moon :  he  gives  his  name, 
like  the  Woden  of  the  north,  to  the  fourth  day  of  the  week.  The  original  epithet  of  the  lafl  king,  named 
in  this  verfe,  is  Vafunibha,  or  equal  to  a  Vafu  ;  but  the  jingle  of  fyllables,  which  the  Indian  poet  meant  as  a 
beauty,  is  avoided  in  the  tranflation.  A  Vafu  is  one  of  the  eight  divinities,  who  form  a  gana,  or  aflemblage, 
of  Gods  ;  and  there  are  nine  of  thofe  ganas. 

6.  In  his  family  was  born  De'vaci'ja'ni  ;  and  in  his,  Tim  ma,  a  fovereign  ce- 
lebrated among  thofe    of  equal    defcent,  like   Vkishni    among    the    children    of 

Yadu. 

NOTE. 
If  Tulav'inda  be  the  true  reading  in  the  fecond  hemiftich,  it  mufl  be  the  name  of  a  kingdom  :  but  we  mufl 
beware  of  geographical  errors,  left  the  names  of  countries,  which  never  exifted,  fhould  find  their  way  into 
maps.     Tadu  was  another  fon  of  Yaya'ti;  and  Crishna  dcfcended  from  him  through  Veishni,  whence 
the  Shepherd  God  is  named  Tadava,  and  Varfhneya. 

7.  From  him  fprang  Bhuccam a'ja'ni,  a  ruler,  who  cherlfhed  the  world;  a 
gem  on  the  head  of  kings,  not  fpreading  terror  around,  but  gleaming  with  undi^ 
minified  brightnefs. 

8.  He  lived  with  delight  ;  and  De'vaci'n  andana,  the  king  who  gave  felicity 
to  mankind,  fprang  from  him,  like  the  God  of  Love  from  the  fon  of  De  VACi\ 

NOTE. 
Ca'madeva,  or  the  God  of  Love,  was  born  In  one  of  his  incarnations  as  the  fon  of  Crishna,  whofe 
re-J  parents  were  De'vaci'  and  Vasude'va:  in  that  birth  Ca'ma  took  the  name  of  Pr  advlm.n  a,  and  was 

father 
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father  of  Aniruddha,  whofe  adventures  with  Ush  a'  are  the  fubje£i  of  a  beautiful  tale  and  a  very  intereft- 
ing  drama. 

g.  In  many  places,  of  which  Rdmefwara  was  the  firfl,  renowned  for  various  ex- 
ertions of  virtue,  he  diftributed,  as  the  law  ordains,  with  a  joyful  heart  again  and 
again,  a  variety  of  gifts  around  the  fhrines  of  the  deities  ;  attaining  fuch  fameoon 
earth,  that  the  inhabitants  of  the  three  worlds  expanded  it  in  triumphant  fongs. 

NOTE. 
Ramefwara  near  the  fouthern  extremity  of  the  Indian  continent,  received  its  name  and  fanftity  from  the 
fevetith  incarnation  of  Vishnu  in  the  form  of  Ra'ma.     This  ninth  couplet  is  written  in  a  lingular  metre^ 
with  rhinies  in  the  middle  of  each  divifion  : 

Vividha  fucritod  dame  rami  fwara  pramuc'he  muhur, 
Muditahridaya^'/j^wyF'Aflw  vyadhatta  yat'ha  vidhi 
Vibudhaperito  tiana  dana  niyah  bhuvi  fhodafa, 
Tribhuvanajanod  gitamffhitam  yafah  punaruddhayan. 

li  fnane  be  the  correal  reading,  it  means  a  facred  bathing-place  ;  and  \i  Jhodafa  be  properly  written  at 
the  end  of  the  third  line,  it  may  imply,  that  the  royal  donations  were  made  to  ftxteen  temples  j  or  that  the 
principal  donations  -werejixieen. 

10.  He  fhone  forth  confpicuoufly,  having  rapidly  bound  the  Cdve'r),  by  raifing 
a  bridge  over  that  receptacle  of  tumultuous  waters ;  and  having,  by  the  ftrength 
of  his  arm,  made  Ji'vagra'ha  captive  in  battle,  he  appointed  that  kingdom,  of 
which  the  name  begins  with  Sriranga^  as  the  feudal  territory  of  his  prifoner,  but 
fubjedl  to  his  own  dominion  paramount :  he  was  praifed,  even  to  the  end  of  his 
career,  by  the  three  peopled  worlds,  who  heard  the  whole  extent  of  his  fame. 

NOTE. 
Ji  VAGRAH  A  feems  to  be  the  proper  name  of  a  prince,  whofe  dominions  lay  beyond  the  Caver)  :  the  word 
means  the  Siizer  of  Life.  Among  the  many  epithets  of  the  god  Siva  we  find  Ranga  ;  and  Sriranga  pattan, 
01  a  city  dedicated  to  him,  is  the  capital  of  Mahefivar,  fo  called  from  another  name  of  the  deitv.  Thofe 
appellations  are  in  fome  meafure  preferved  to  this  day ;  but  tlie  ancient  name  of  Travancore  was  Mal- 
lara. 

1 1.  Having  conquered  the  regions  of  Cher  a.,  Chola.,  and  Parjya.,  fubdued  the 
king  Madhurivallabha,  whofe  chief  ornament  was  his  loftinefs  of  mind,  taken 
ViRYODAGRA  prifoner,  vanquilhed  the  king  Gajapeti,  or  Lord  of  Elephants, 
and  other  fovereigns,  he  became  univerfally  celebrated  from  the  northern  banks  of 
Ganga  to  Lanca  (the  equinodtial  point)  from  the  verge  of  the  firft,  or  eaftern,  to 
that  of  the  laft,  or  weftern,  mountain,  and  placed  his  awful  beheft,  like  a  chaplet  of 
flowers,  over  the  heads  of  the  mightieft  potentates. 

NOTE. 
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NOTE. 
Two  Brahmins,  who  perufed  this  couplet,  propofed  to  read  Pandya,  of  which  they  had  before  heard,  in- 
ftead  of  Paiijya,  which  appears  in  the  tranfcript.     Had  Madhura  been  written  inflead  of  Madhuri,  there 
could  have  been  little  doubt,  that  it  meant  one  of  the  fouthern  kingdoms :  one  of  my  Pandits  thinks,  that 
it  means  Madura. 

12.  From  that  chief  of  lion-like  men,  by  two  queens  Tipwa'ji'  and  NagarA', 
as  from  Uasarat'ha  by  the  divine  Causalya  and  Sumitra', 

13.  Sprang  two  valiant,  yet  modeft,  heroes,  like  the  two  princes  Rama  and 
Lacshmana,  named  Vxranrisinhendra  and  Crishnaraya,  both  lords  of  the 
earth. 

14.  The  famed  Viranrisinha,  having  taken  his  feat  in  Fijayanagar,  on  a  throne 
blazing  with  gems,  far  furpafled  in  glory  and  policy  the  ancient  kings  Nriga, 
Nala,  Nahusha,  and,  confequently,  all  other  monarchs  on  earth:  from  the 
fouthern  bridge  to  Sumeru,  the  mountain  beautifully  extended  on  this  globe,  and 
from  the  eaftern,  to  the  fartheft  extremity  of  the  weftern,  hills,  he  dwelled  in  the 
hearts  of  mankind,  and  governed  his  realms  with  mild  fway. 

NOTE. 
All  the  kings,  named  in  the  three  preceding  ftanzas,  are  celebrated  in  the  heroick  poems  of  India ;  and 
Vijayanagar,  or  the  City  of  Conqiiejl,  is  very  generally  known.  The  epithet  avanifntanutah,  which,  if  it  be 
the  Jifth  cafe,  agrees  with  Sumeru,  may  agree,  in  the  Jirji  cafe,  with  the  hero,  and  fignify  applauded  by  the 
fon  of  the  earth,  that  is  by  Mangala,  or  the  planet  Mars,  who  gives  his  name  to  the  third  day  of  the  Indian 
and  Gothich  weeks.  Trivedi  Servo'ru  contends,  that  it  means,  prai/ed  by  the  fans  of  the  earth,  or  by  all  men 
born  on  it, 

15.  He  offered  many  prefents  in  the  Golden  Court,  in  the  temple  of  the  three- 
eyed  God,  in  the  city  of  him,  whom  Ca'lahasti^  owns  as  her  lord,  on  the  moun- 
tain Vencata.^  in  Cdnch\,  on  the  two  mountains  of  Sri  and  Sona.,  in  the  great  fhrine 
of  Her  I  HER  A,  ?l\.  Sdgarafangama,  Siiranga,  Cumbhacom,  Niverti,  and  Mahdnandt\ 
that  place  of  pilgrimage,  by  which  the  gloom  of  fm  is  difpelled. 

16.  At  Gocarna,  at  Rama's  bridge,  and  in  numberlefs  places  famed  in  this  world 
for  their  virtue,  the  waters  of  the  fea  were  dried  by  the  duft  fcattered  from  the 
hoofs  of  his  galloping  fteeds,  and  the  earth  herfelf  was  oppreffed  and  difturbed  by 
the  God,  who  grafps  the  thunder  bolt,  and  who  felt  pain  from  the  obftrudion  of 
the  ocean,  until  multiplied  force  was  reftored  to  the  world  by  the  abundant  ftreams 
of  his  Immenfe  liberality. 

NOTE. 
The  holy  places,  enumerated  in  thcfe  two  ftanzas,  are  all  well  kno%vn  to  the  Pandits,  except  Niverti .-  the 
corre£tnefs  of  the  reading  may,  therefore,  be  fufpeded.     Habala,  which  my  Nagar)  writer  pronounces  to 

be 


402  A  ROYAL  GRANT  OF 

be  the  name  of  a  river,  and  which  one  of  my  three  Pandits  knows  to  be  a  place  of  pilgrimage,  appears  on 
the  palm-leaf;  but  Sagara  is  written  above  it.  If  two  diftindt  places  are  intended,  we  find  fixteen  in  all, 
agreeably  to  the  ?iiiith  flanza.  The  firft  meridian  of  the  Hindus  pafles  through  the  city  of  Ujjayini,  of 
whicli  we  know  the  pofition ;  but,  as  Lanch-,  therefore,  falls  to  the  weft  of  SUan,  which  Ra'ma's  bridge 
feems  to  mark  as  the  kingdom  of  Ra'van,  the  Indians  believe  that  the  illand  had  formerly  a  much  larger 
extent ;  and  it  has  been  afferted,  that  appearances  between  Stlan  and  the  Maldives  in  fome  degree  juftify 
that  belief.  Ala/dive  is,  moft  probably,  a  corruption  of  Malayad-iu'tpa,  from  the  promontory  of  Malaya  on 
the  continent  of  India. 

In  the  following  verfes,  which  I  received  from  a  venerable  aftronomer,  Canchi  alfo  appears  in  the  firft 
meridian,  and  Ujjaytiii  feems  diftiniSt  from  Abant),  though  fome  authors  infift,  tliat  they  are  one  and  th^ 
fame  city. 

Bhiimedhya  rec'ha  canacadrilanca 

medhyaft'hadefah  cila  vatfagulmau,  , 

Canchi,  farah  fannihitam,  curiinam 

cfhetram  tat'ha  pajjanicapyabanti, 

Sitachalafchojjayini  che  deva 

canya  che  rohitaca  gargaratau. 

"  The  places  In  the  meridian  line  between  the  golden  mount  and  Lanca,  are  Vatfa,  Gu!?na,  Canchi,  San- 
nihitafarah,  Curucjketra,  Pajjaniea,  Abant),  Sitachala,  Ujjayin),  Devacanya,  Rohitaca,  Gargarat" 

ij.  The  gifts,  which  he  fpread  around  were;  i.  A  Brabfndnda^  or  Mun4ane 
Egg  ;  2.  A  Circle  of  the  Univerfe  ;  3.  A  Vafe  reprefenting  the  five  Elements  ;  4.  A 
Cow  formed  of  Gems ;  5.  A  Figure  of  the  feven  Seas ;  6.  Two  Sprigs  from  the 
Tree  of  Ages;  7.  A  golden  Ca'madiie'nu,  or  celeftial  Cow;  8.  A  Terreftrial 
Sphere  made  of  Gold;  9.  A  Chariot  and  Horfes  of  the  precious  Metals;  10,  A 
Man's  Weight  of  Gold  ;  1 1.  A  thoufind  Images  of  Cows  ;  1 2.  A  golden  Horfe  ; 
13.  An  Image  of  Brahma';  14.  A  golden  Car;  15.  A  Plough  of  Gold,  complete 
in  its  five  Parts  ;    1 6.  A  Car  drawn  by  Elephants  of  the  fame  Metal. 

NOTE. 
If  all  this  be  not  a  wild  poetical  exaggeration,  and  if  fuch  prefents  were  often  made  by  the  Hindu  princes, 
the  Moghols,  who  foon  after  conquered  moft  of  the  fouthern  provinces,  muft  have  plundered  the  Hindu 
temples  of  immenfe  treafures. 

18.  He  was  eminently  wife,  and  ruled  with  undiminlflied  magnificence;  and, 
when  he  afcended,  with  the  cordial  acquiefcence  of  Indra,  to  a  celellial  manfion, 
leaving  behind  him  the  reputation  of  a  king,  who  refembled  in  his  great  qualities 
that  ruler  of  the  firmament. 

19.  Then  the  king  Crishnara'ya,  with  inefillible  power,  bore  the  rcund  earth 
on  his  arm  like  a  bracelet  of  gems. 

NOTE. 
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NOTE. 
This  prince,  the  donor  of  the  land,  was  probably  the  younger  brother  of  Vi'ranrisinha,  who  died,  it 
feems,  without  rnale  ilTue. 

20.  The  Gods  had  apprehenfions,  in  the  beginning  of  time,  that  the  glory  of  fo 
great  a  monarch  would  rapidly  diffufe  one  vaft  blaze  over  the  univerfe,  and  leave 
them  without  marks  of  diftindtion  :  thence  it  was,  that  Pura'ri  aflumed  a  third 
eye  in  his  forehead  ;  Pedm  a'csha,  four  arms  ;  Atmabhu',  four  faces  ;  that  Ca'li' 
held  a  cimeter  in  her  hand  ;  Rama\  a  lotos-flower ;  and  Va'ni',  a  lyre. 

NOTE. 
Tlie  fix  names  in  the  text  are  appellations  of  the  Gods  Maha'de'va,  Vishnu,  Brahma',  and  tlie  God- 
defies  Durga\  LacshmO,  Sereswati^:  they  fignify,  in  order  as  they  occur,  the  foe  of  Pura  or  Tripura, 
the  Lotus-eyed,  the  Sclf-exifting,  Female  Time,  the  Delightful,  and  Speech. 

2 1 .  In  the  midft  of  his  aflembled  foes,  he  darts  a  confuming  fire  kindled  by  his 
wrath.  Oh !  what  faid  I  ?  He  dries  up  the  feries  of  feven  oceans  with  the  duft 
and  fand  of  the  whole  earth  trampled  on  by  the  cavalry  of  his  numerous  armies, 
and  prefently  forms  a  new  range  of  feas,  blazing  with  his  meafurelefs  glory,  by  the 
unbounded  ftreams  of  thofe  noble  gifts,  among  which  the  firft  were  a  Mundane  Egg 
and  a  golden  figure  of  Meru. 

2  2.  "  May  you  long  enjoy  entire  here  below  the  felicity  and  wealth  bellowed 
"  on  you  by  me!"  Thus  blefling  mankind,  and  well  knowing  the  general  obftacles 
to  an  afcent  in  the  car  of  the  fun  towards  the  manfion  of  the  gods,  he  diftributed 
in  all  regions  of  the  world  thofe  obelifks,  which  confer  celebrity,  and  on  which  en- 
comiaftick  verfes  are  engraven  by  the  Goddefs  of  Abundance  herfelf,  that  they  might 
become  the  lafhes  of  whips  to  quicken  the  horfes  of  the  mountains. 

NOTE. 

The  extravagant  imagery  in  tliis  couplet  is  connefted  with  the  old  Indian  cuftom  of  railing  pillars  to 
perpetuate  the  memory  of  great  events,  and  with  the  belief  of  the  Hindus,  that  the  fouls  of  good  men  pafs 
throng}}  the  fun  to  their  feat  of  happiiiefs.  Although  the  Columns  of  Vicfory,  as  they  are  called,  were  monu- 
ments of  kingly  pride  or  of  courtly  adulation,  yet  the  poet  infinuates,  that  the  donor  intended  to  facilitate 
a  paflage  to  heaven  for  thofe  whom  he  had  enriched  on  earth;  and  the  mountains  are  animated,  to  become 
the  horfes  of  the  fun's  car,  and  to  be  lalhed  by  the  royal  obelilts. 

Other  columns  were  ere£ted,  perhaps,  as  Gnomons,  and  others,  poflibly,  to  reprefent  the  phallus  of  Is- 
■WARA  ;  but  thofe  called  Jaynjfambhas,  or  Pillars  ofVi£fory,  fome  of  which  remain  to  this  day  with  metrical 
infcriptions,  are  moft  frequently  mentioned  by  the  ancient  poets  of  India. 

23.  He  proceeded  continually,  as  the  law  prefcribes,  for  the  attainment  of  great- 
nefs  and  profperity,  to  all  the  terreftrial  feats  of  the  Gods  and  places  of  pilgrimage^ 
the  firft  of  which  were  Cdncb\  SriJ'aila,  mount  Sana,  Canacafabha^  or  the  Golden 

Court,, 
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Court,  and  Vcncatadr't;  where  he  difpenfed  many  offerings,  as  a  man's  weight  of 
gold,  and  the  hke,  together  with  all  the  fmaller  oblations,  which  are  fpecified  in  the 
Agamii. 

NOTE. 
The  Agama  is  a  myfterious  book,  or  fet  of  books,  part  of  which  has  been  communicated  to  me  by  a 
Hannyas)  of  Alafhura :  it  is  fo  named,  becaufe  it  is  believed  to  have  come  from  the  moutii  of  SiVA,  as  the 
Vedas  proceeded  feverally  from  the  four  mouths  of  Brahma'.     The  fame  word  means  alfo  the  I'd... 

24.  When  he  is  enraged,  he  becomes  a  rod  to  punifh  guilty  fovereigns:  when  he 
affumes  the  arm  of  Se  sha,  he  adts  as  the  chief  preferver  of  this  globe  :  he  fmiles 
with  a  placid  cheek,  when  juft  princes  addrefs  him ;  but  rages  in  battle,  when  he 
relieves  oppreffed  nations  who  afk  his  protection. 

NOTE. 

Se'sha  is  the  king  of  Serpents,  the  couch  of  Vishnu,  and  the  fymbol  of  Eternity.    The  nieafure  of  this 
rhimed  couplet  is  dadylick,  and  each  of  its  four  divifions  begins  and  ends  with  a  fimilar  found ;  as, 

Rojha  critah  pretipart'hiva  danda 
T'ojha  cridart'hifhu  yo  rana  chanda. 

25.  Juftly  is  he  ftyled  Rdjddhiraja^  fmce  he  is  the  fupreme  ruler  of  rulers,  offer- 
ing a  mild  cheek  to  the  princes  of  Muru,  but  filling  other  kings  with  terror. 

NOTE. 
The  phrafe  rayaraganda  occurs  both  in  this  and  in  the  preceding  ftanza.  Raya  means  a  king,  not  in 
Sanfcrit,  but  in  a  popular  idiom  ;  and  the  whole  phrafe  may  be  a  title  in  the  vulgar  dialedl:  of  Carnata.  It 
is  here  preceded  by  Muru,  which  we  fhall  find  again  towards  the  end  of  the  grant,  and  which  may,  or  may 
not,  be  the  name  of  a  country.  Not  one  of  the  three  Pandits,  who  were  confulted  on  the  meaning  of  the 
words  Adi'iru  and  Raganda,  could  throw  any  light  on  them ;  except  that  Muru  is  a  territory,  of  which  the 
derivative  Ls  Maurava. 

26.  He  is  a  deliverer  of  thofe  Hindu  princes,  who  aft  like  beneficent  genii,  but  a 
deftroyer  of  thofe  who  rage  like  fierce  tigers  :  thence  he  receives  due  praifes,  with 
the  title  Vtrapratdpa,  or  the  glory  of  heroes,  and  other  fplendid  epithets. 

NOTE. 
The  word  Hindu  is  applied  likewife  in  a  verfe  of  Ca'lida's  to  the  original  inhabitants  of  this  country; 
but  the  Pandits  infift,  that  it  is  not  Sanfcrit.  Since  the  firft  letter  of  it  appears  to  be  radical,  it  cannot  be 
derived  from  Indu,  or  the  moon  ;  but,  fince  a  fibilant  is  often  changed  into  an  afpirate,  it  has  been  thought 
a  variation  of  Stndhu  or  Indus.  To  that  etymology,  however,  we  may  objedl,  that  the  laft  confonant  alfo 
muit  be  changed,  and  that  Sindhu  is  the  name  of  a  river,  not  oi  z  people. 

27.  He  is  revered  by  the  kings  of  Anga,  Benga,  Calinga^  and  others,  who  ex- 
claim, "  Look  on  us,  mighty  potentate!  Live,  and  conquer!" 

NOTE. 
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NOTE. 
Anga  was  the  ancient  kingilom  of  Carnn,  including  the  diftrict  of  Bhagalaf<ura.     To  the  eafl  of  Gaura, 
or  the  Land  of  Sugar,  to  \vliich  we  give  the  name  of  Bengal,  lies  Benga,  properly  fo  named.     CaHnga,  a 
word  known  to  tlie  Greeks,  is  the  country  watered  by  the  Godaver). 

28.  Exalted  with  praifes  by  the  wife,  the  king  Crishn'ara'ya  fits  on  a  throne 
of  gems  in  Vijayanagar^  furpaffing  in  the  practice  of  moral  virtue  Nriga  and  other 
monarchs :  from  the  centre  of  the  eaftern,  to  that  of  the  weftern,  mountain,  and 
from  Hemadri  to  the  fouthern  bridge,  he  fliines  with  tranfcendent  glory,  difpenfmg 
riches  and  felicity  through  the  world  ; 

29.  One  thoufand  four  hundred  and  forty-eight  years  of  the  Sacdbda^  or  era  efta- 
blifhed  in  memory  of  Sa'li'va'hana,  being  elapfed  ; 

30.  In  the  year  Vyaya,  in  the  month  of  PuJJ:ya,  when  the  fun  was  entering  Ma- 
cara,  in  the  dark  fortnight,  on  the  day  of  Bhrigu,  and  on  that  venerable  tit'hi, 
the  tenth  of  the  moon  ; 

31.  Under  the  conftellation  Vifdc'hd,  at  a  time  produ£live  of  good  fortune,  oa 
the  banks  of  the  river  Tungabhadrd,  near  the  temple  of  the  God  with  three  eyes. 

NOTE. 
The  date  of  the  grant  follows  the  genealogy  of  the  donor,  and  precedes  that  of  the  donee ;  after  which 
comes  a  defcription  of  the  land  granted,  and  the  religious  tenure  by  which  it  was  to  be  held.  The  Sacabda 
began  in  Y.  C.  78,  and  the  grant  was  made  in  Y.  C.  1526,  the  very  year  in  which  BABua  took  poflefllon 
of  Dehli ;  or  264  years  ago  :  for,  by  the  almanack  of  Navadiuipa,  the  firft  of  Vaifac'h  1 7 1 2  Y.  S.  anfweri 
to  nth  April  1790  Y.  C.  The  cycle  of  fixty  is  divided  into  fcts  of  twenty  years,  each  fet  being  fa- 
cred  to  one  of  the  three  divine  attributes ;  and  Fyaya  is  the  20th  year  of  the  cycle,  or  the  laft  in  the  part 
allotted  to  Brahma'.  Alacar  is  the  fign  of  Capricorn,  and  Piifjya,  the  8th  lunar  manfion.  Bhrigi;  was 
the  father  of  Sucra,  who  prefides  over  the  planet  Venus,  and  is  properly  named  Bha'rgava  ;  but  the  day 
of  Bhrigu  means  Friday, 

32.  That  temple,  where  priefts,  who  have  aimed  at  piety  towards  Iswara  as 
their  only  grandeur,  and  who  fhine  only  with  the  fame  of  eminent  holinefs,  fix  their 
heart  on  the  godhead  alone  ; 

2)2).  Him,  who  is  an  ornament  of  Agastya's  race,  and  whofe  peculiar  ftudies 
are  the  Sac' has,  or  branches,  of  the  Tajurveda ;  whofe  father  was  diftinguilhed  on 
earth  in  this  age  of  Ca!i,  or  contention,. by  the  furname  of  Ra'ya  ; 

34.  Born  in  the  family  of  Tamva,  Sri'  Aillapa  Bhatta,  furnamed  Sanc- 
hyandyaca,  or  chief  teacher  of  the  Sdncbya  philofophy  (thus  men  openly  declare  his 
name,  his  race,  and  his  virtue) ; 

3  L  2,S-  Hina 
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^^.  Him  the  king  has  appointed  the  difpenfer  of  nedareous  food  even  here  be- 
low, to  thofe  pious  itudents,  and,  in  like  manner,  his  fons  and  fons'  fons  to  an  age 
without  end. 

NOTE. 
Agastya  was  an  ancient  fage,  now  believed  to  prefide  over  the  (lar  Cauopus. 

^6.  The  land  called  Srijayacwida  by  the  inhabitants  of  ^he  diftridt  of  Chola^  that 
named  Meyitcota  in  the  principality  of  Chandragiri ;  that  known  in  Ambinari  by  the 
name  of  Malaca. 

NOTE. 
The  couplets,  containing  a  defcription  of  the  land,  are  fo  indiftinftly  written,  that  the  grammatical  con- 
ftruftion  of  them  can  hardly  be  traced.     The  firft  letter  of  Meyitcota  may  belong  to  the  preceding  word ; 
and  an  entire  hemiftich  feems  in  this  place  to  be  omitted. 

It  may  here  be  remarked,  that  this  whole  grant  is  conformable  to  the  rules  of  Ya'gyawalcya,  in  whafe 
work  we  find  die  following  verfes  : 

Dativa  bhumln  nibandhan  vh  critivh  lec'hyantu  carayet, 
agamibhadranripati  perijtiyanaya  parfhi-wab; 
Pateva  tamrapatte  va  fwamudroperichihnitan 
abhilichyatmaiio  vanfyanatmananchemahipetih. 
Pretigrahaper'imanan  danach'hedopawernanan, 
fwaha/lacalajampantian  Jafanan  carayitJPhiran,. 

"  Let  a  king,  having  given  land,  or  afligned  revenue,  caufe  his  gift  to  be  written,  for  the  information  of 
"  good  princes,  who  will  fucceed  him,  either  on  prepared  cloth,  or  on  a  plate  of  copper,  fealed  above  with 
"  his  own  fignet :  having  defcribed  his  anceftors  and  himfelf,  the  dimenfions  or  quantity  of  the  gift,  with 
"  its  metes  and  bounds,  if  it  be  land,  and  fet  his  own  hand  to  it,  and  fpeclfied  tlie  time,  let  him  render  his 
**  donation  firm." 

37.  Land,  fituated  to  the  eaft  of  Tirumdph-u,  Cajdmaca,  and  fo  forth,  and  the 
two  villages  Condru  and  Cohila  ; 

38.  Placed  to  the  fouth  of  PalapuruJJm  and  HuUi^  and  to  the  weft  of  the  town 
called  Parundar; 

39.  To  the  north  of  Berupu  and  Piirapaca,  Including  the  town  which  has  the 
name  o^  ShabhaSlapura,  or  that  of  Siva's  adorers  ; 

40.  With  another  propitious  name  derived  from  the  four  iacred  hearths  fCha-^ 
turv^dij  of  the  delightful  Chola ;  together  with  the  charming  town  of  Govinda- 
pdri; 

41.  "Where 
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41.  Where  eleven  Brdhmens  are  to  water  one  Amra  tree,  and  to  worfliip  the 
God  RuDRA  by  day  and  by  night  after  the  prefcribed  ads  of  devotion; 

42.  And  the  fmaller-town,  called  Chaitupdca^  ever  abundant  in  grairt,  inhabited 
by  men  eminently  learned,  in  the  gi-eat  principality  of  Paraviru. 

43.  A  place  to  be  honoured  by  all,  marked  on  all  fides  by  four  diftlnfl  bounda- 
ries ;  furrounded  with  rivulets  formed  by  good  genii,  the  pebbles  of  which  are  like 
gems  carefully  depofited. 

44.  Viewed  with  delight  by  the  diftant  eye,  fit  to  be  enjoyed  by  deities ;  graced 
with  trees  exquifitely  beautiful ;  having  the  advantage  alfo  of  ponds,  wells,  and 
pools  of  water  with  raifed  banks  ; 

45.  Frequented  by  officiating  priefts  and  attendants,  with  fubdued  paffions  and 
benevolent  hearts ;  by  deities  of  different  claffes,  and  by  travellers,  who  know  the 
Vedoy  and  converfe  with  copioufnefs : 

46.  All  the  land  before  mentioned  has  the  great  prince  Crishnade'va,  worthy 
of  reverence  from  the  wife,  given  with  ferene  joy,  having  firft  difFufed  a  ftream  of 
gold,  filver,  and  gems. 

47.  Such  was  the  decree  of  Crishnara'ya,  to  whom  belongs  the  whole  earth 
celebrated  by  the  royal  bards ;  that  bountiful  king,  whp  is  the  fource  of  all  the 
wealth  pofTelTed  by  the  bards  of  Muru. 

48.  By  the  command  of  the  great  Rdya  Crishnade'va,  the  prefident  of  his 
council  proclaimed  this  donation  to  Mrira,  or  Iswara;  and  his  command  is  here 
engraved  on  plates  of  copper. 

49.  The  artifl  Sri  Vi'rana'cha'rya,  the  fon  of  Mallana,  wrote  on  copper 
this  grant  of  the  great  prince  Crishnade'va. 

50.  As  between  a  gift  of  land  and  the  confirmation  of  it  by  the  fuccefTors  of  the 
donor,  the  confirmation  is  more  meritorious  than  the  gift ;  by  the  gift,  a  king  at- 
tains a  feat  in  heaven ;  by  the  confirmation,  a  feat  from  which  he  never  can  fill. 

5 1 .  The  confirmation  of  a  gift  by  another  prince  has  twice  the  merit  of  a  gift  by 
himfelf ;  but  the  refumption  of  land  granted  by  another  makes  even  his  own  gift 
fruitlefs. 

52.  He  who  refumes  land  given  either  by  himfelf  or  by  another,  becomes  a  worm 
in  ordure  for  fucceffive  births  through  a  period  of  fixty  thoufand  years. 

^^.  Land,  granted  for  virtuous  purpofes,  is  in  this  world  the  only  fifter  of  kings; 
and  confequently  muft  not  be  enjoyed  by  them,  nor  taken  by  them  in  mar- 
riage. 

54.  "This 
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54.  "  This  is  the  univerfal  bridge  of  virtue  for  princes,  and  muft  be  repaired  by 
"  you  from  time  to  time:"  thus  doth  Ra'machandra  exhort  again  and  agaia 
the  fovereigns  of  the  earth,  both  thofe  who  now  live,  and  thofe  who  are  to  reiga 
hereafter. 

SRI'  VIRU'PA'CSHA ! 

OR, 

THE  GOD  WITH  THREE  EYES! 


IV. 


ON  THE  MUSICAL  MODES  OF  THE  HINDUS. —^"^^  the  Works  of  Sir 
William  Jones,  Vol.  I.  />•  413. 


A  LETTER  FROM  LIEUTENANT  BROWNE  TO  THE  PRESIDENT. 
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Dear  Sir, 

N  the  courfe  of  reading  hiftory,  it  Is  a  refledion,  which  muft,  I  think,  have  oc- 
curred to  every  one,  that,  if  the  adors  in  the  moft  material  events  could  have  fore- 
feen  the  importance,  which  thofe  events  would  have  in  the  eyes  of  pofterity,  they 
would  certainly  have  preferved  fuch  detailed  and  circumftantial  relations  of  them, 
as  would  have  prevented  the  general  darknefs  and  uncertainty,  which  Vi^e  now  ex- 
perience and  lament :  but  it  has  probably  feldom  happened,  that  their  genius,  or 
leifure  from  more  important  concerns,  has  admitted  of  this ;  and  thus  we  are  from 
neceffity  often  compelled  to  reft  fatisfied  with  imperfed  traditions,  repeated  (or, 
which  is  worfe,  arbitrarily  amended)  by  fubfequent  hiftorians. 

With  what  avidity  fhould  we  now  perufe  an  account  written  by  any  of  the  prin- 
cipal perfons  prefent  at  the  battle  of  Hajiings^  of  Lincoln^  of  Lewes^  of  Eve/ham,  of 
Crejfy^  oi  Agincoiirt^  of  Toivton,  or  of  Bofworthl  but  in  thofe  days,  a  general  or 
ftatcfman  was  as  unlkilful  with  his  pen,  as  he  was  expert  with  his  fword ;  and  the 
monks,  who  were  almoft  the  only  writers,  were  feldom  participators  of  fuch  adlive 
fcenes. 

Confidering 
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Confidcring  this,  as  well  as  the  Importance,  which  the  wars  and  politicians  of 
Hmdojian  have  now  acquired  in  the  opinions  of  European  hiftorians,  I  cannot  avoid 
believing,  that  the  great  events  of  this  country  will  hereafter  be  fought  for  with  as 
much  diligence  as  thofe  of  the  early  part  of  European  hiftory  are  at  prefent:  if  I  am 
not  miftaken  in  this,  the  battle  of  Paniput  will  be  among  thofe  events,  which  will 
claim  the  greatefl  attention,  both  as  a  military  a£tion,  and  as  an  era,  from  which  the 
reduction  of  the  Mahratta  power  may  be  fixed,  who  otherwife  would  probably 
have  long  ago  reduced  the  whole  of  Hindojian  to  their  obedience. 

It  appeared  to  me  in  this  light  at  a  time,  when  a  very  particular  and  authentick 
narrative  of  that  adlion  came  into  my  poffefTion :  and,  as  the  plainnefs  of  the  origi- 
nal led  me  to  believe  myfelf  competent  to  the  tafk,  I  was  induced  to  undertake  the 
tranflating  it  into  Enghjl?,  that  the  difficulty  in  reading  it  in  the  Perfian  might  not 
prevent  its  being  as  generally  known  as  its  hiftorical  importance  merits. 

It  is  almoft  fuperfluous  to  tell  you,  dear  Sir,  who  are  fo  well  verfed  in  Afiatick 
hiftory,  that  this  battle  was  fought  in  the  month  of  ^January  1761,  between  the 
united  forces  of  all  the  Mahratta  chiefs  on  one  fide,  commanded  by  Sedasheo, 
(commonly  called  the  Bhow)  and  the  combined  armies  of  the  Durranies^  Rohillas, 
and  Hindojlany  Miiffuhnans^  on  the  other,  under  the  command  of  Ahmed  Shah 
DuRANNY  :  few  battles  have  been  more  bloody,  or  decifive  of  greater  events ;  for, 
had  the  Mahrattas  been  conquerors,  they  would  have  put  a  final  period  to  the 
Miijjulman  dominion  in  Hindojian^  and  eftablifhed  their  own  in  its  place ;  but,  as  it 
happened,  the  power  of  the  Mahrattas  received  a  fhock,  from  which  it  has  never 
entirely  recovered ;  and  the  Duranny  Shah,  having  returned  precipitately  to  his 
own  dominions,  left  the  difunited  Rohillas^  and  Hindojlany  Mujfulmaiis  to  carry  on, 
as  they  could,  their  diftraded  government,  under  a  wretched  pageant  of  royalty, 
and  a  divided  and  unprincipled  nobility. 

The  writer  of  this  narrative,  Casi  Raj  Pundit,  was  a  Muttafeddy  in  the  fer- 
vice  of  the  late  Vizier,  Shuja-ul-Dowlah  ;  and,  being  by  birth  a  native  of  the 
Decan,  acquainted  with  the  Mahratta  language,  and  having  fome  friends  in  the  fer- 
vice  of  the  Bhow,  he  became  the  channel  of  feveral  overtures  for  peace,  which  the 
Bhow  endeavoured  to  negociate  through  Shuja-ul-Dowlah:  this,  together  with 
the  accuracy  and  clearnefs  of  his  narrative,  makes  it  much  more  interefting  than  any 
other  which  I  have  feen.  The  tranflation  is  however  far  from  literal,  as  I  endea- 
voured to  make  the  ftyle  as  plain  and  unadorned  as  poffible. 

Such  as  it  is,  permit  me,  dear  Sir,  to  offer  it  to  you,  and  to  leave  it  to  your  dif- 

pofal : 
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pofal :  if  I  am  fo  happy  as  to  know,  that  it  receives  your  approbation,  as  likely  to 
prove  ufeful  in  elucidating  the  hiftory  of  this  country,  I  fhall  think  myfelf  fuffi- 
ciently  rewarded  for  the  time  it  has  taken  up.  Believe  me  to  be,  with  the  greateft 
efteem  and  refped. 

Dear  Sir, 

Your  very  faithful 

and  obedient  fervant, 

JAMES  BROWNE. 
Dhiapore,  February  i,  1791. 

AN  ACCOUNT  OF  THE  BATTLE  OF  PANIPUT, 

AND    OF    THE    EVENTS    LEADING    TO    IT. 

Written  in  Perjian  by  Ca'si  Raja  Pundit,  who  was  prefent  at  the  Battle. 

jDALA  row,  Pundit  pradhdn^  who  fat  on  the  Mufnud  of  government  in  the 
Decan,  was  confidered  by  the  chiefs  and  inhabitants  of  Hindojlan  as  a  man  of  wif- 
dom,  circumfpedtion,  and  good  fortune :  but  he  naturally  loved  his  eafe  and  plea- 
fure,  which  did  not  however  lofe  him  the  refpeft  and  attachment  of  his  people. 

As  long  as  harmony  prevailed  in  his  family,  he  left  the  entire  management  of  all 
the  affairs  of  government  to  Sedasheo*  Row  Bhow,  and  gave  himfelf  up  to 
pleafure. 

Sed.'\sheo,  from  his  earlleft  years,  had  ftudied  every  branch  of  the  art  of  go- 
vernment, the  regulation  of  the  finances  and  the  army,  and  the  condudl  of  all  pub- 
lick  affairs,  under  the  inftrudlion  of  Ramchundra  Baba  Sindhvi^  the  greatefl 
ftatefman  of  the  age ;  and  from  the  firft  watch  of  the  day  till  the  middle  of  the 
night,  applied  to  the  publick  bufinefs.  By  his  great  experience,  addrefs,  and  ability, 
he  brought  men  over  to  his  opinion,  to  a  co-operation  in  his  meafures,  and  a  per- 
fect reliance  upon  his  wifdom  and  ability.  Several  important  affairs  both  in  the 
Deci.7  and  the  provinces  had  been  brought  to  a  conclufion  by  his  means ;  and  at 
length  an  expedition  was  fitted  out  for  completing  the  conqueft  of  Hindojlan,  under 

♦  Properl}',  Sadujiva, 

the 
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the  fupreme  command  of  Raghun  \ut  Row.  Mulhar  Row  Hulk  \r,  Jun- 
KOOGEE  SiNDiA,  and  feveral  other  chiefs,  were  ordered  to  adt  under  him  with  very- 
powerful  forces.  They  accordingly  marched  into  Hindojlnn,  and  with  little  diffi- 
culty reduced  every  place  to  their  obedience,  until  they  came  to  the  neighbourhood 
of  Lahore  and  S'jabdowla:  here  they  were  oppofed  by  Jehan  Khan  and  the  other 
commanders  left  in  thofe  diftri£ls  by  Ahmed  Shah  Durranny,  whom  they  de- 
feated and  compelled  to  repafs  the  Attock.  They  kept  pofleflion  of  that  country  for 
fome  time,  but  the  army  beginning  to  fall  confiderably  in  arrears,  Raghunaut 
Row  thought  it  advifable  to  return  to  the  Decan. 

Upon  the  return  of  Raghunaut  Row,  the  accounts  of  his  expedition  being 
infpedted  by  the  Bhow,  it  was  found  that  a  debt  of  eighty-eight  lacs  of  rupees  was 
due  to  the  army,  fo  much  had  the  expences  been  allowed  to  exceed  all  the  collec- 
tions of  tribute,  pijhcu'h^  &c.  The  Bhow,  who  was  in  every  refpe£t  fuperior  to 
Raghunaut,  reproached  him  feverely  for  this,  and  afked  him  if  that  was  his 
good  management,  to  bring  home  debts  inftead  of  an  increafe  of  wealth  to  the 
treafury  of  the  ftate:  which  Raghunaut  Row  replied  to,  by  advifmg  him  tp 
try  his  own  fkill  next  time,  and  fee  what  advantage  he  could  make  of  it.  Balla 
Row  however  interfered,  and  reconciled  them  in  fome  degree,  by  excufing  Rag- 
hunaut Row  on  account  of  his  youth  and  inexperience. 

Next  year  the  fcheme  of  reducing  Hwdojian  being  renewed,  and  the  command 
again  offered  to  Raghunaut  Row,  he  declined  it,  faying,  "  Let  thofe  have  the 
*'  command  who  are  well-wifhers  to  the  ftate,  and  who  will  confult  the  public  ad- 
"  vantage."  This  fpeech  gave  great  offence  to  the  Bhow,  and,  on  many  confide- 
rations,  he  offered  himfelf  to  take  the  command  of  the  expedition  ;  taking  with  him 
Biswas  Row,  the  eldeft  fon  of  Bala  Row,  then  feventeen  years  of  age,  as  the 
nominal  commander  in  chief,  according  to  the  ancient  cuftom  of  the  Mabrattas  *. 
The  army  under  his  command  was  very  numerous,  and  they  fet  out  on  their  expe- 
dition without  delay;  but,  as  foon  as  they  had  pafTed  the  Nerbudda-\,  the  Bhow 
began  to  exercife  his  authority  in  a  new  and  offenfive  manner,  and  both  in  fettling 
the  accounts  of  the  army  and  revenue,  and  in  all  publick  bufmefs,  he  fhowed  a  capri- 
cious and  felf-conceited  conduct.  He  totally  excluded  from  his  council  Mulhar 
Row,  and  all  the  other  chiefs,  who  were  experienced  in  the  affairs  of  Hindcftan^ 
and  who  had  credit  and  influence  with  the  principal  people  in  that  country,  and 
carried  on  every  thing  by  his  own  opinion  alone. 

*  Properly  Mahdra/hlras,  -|-  Properly  Nermada, 

Whea 
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When  he  came  to  SeroJiga,  he  dilpatched  Vakeels  with  prefents  to  all  the  prui- 
clpal  chiefs  in  Hindoftan,  inviting  them  to  an  alliance  and  co-operation  with  him, 
for  the  purpofe  of  fettling  the  affairs  of  Hindojlan.  Among  the  reft  a  Vakeel  came 
with  the  above  propolal  to  the  Kavab  Shujah-ul-Dovvlah,  bringing  with  him  a 
prefent  of  fine  cloths  and  jewels,  to  a  confiderable  amount ;  and  informing  him  at 
the  fame  time,  that  whenever  the  Bhow  fhould  arrive  near  him,  he  would  difpatch 
NarooShunker  tocondud  Shujah-ul-Dowlah  to  him.  Shujah-ul-Dowlah 
anfwered  him  in  the  language  of  profeflion,  but  determined  in  his  own  mind  to 
keep  himfelf  difengaged  from  both  parties,  and  to  be  a  fpedlator  of  the  expected 
conteft  till  his  future  condu£t  fhould  be  determined  by  the  event,  when  he  defigned 
to  join  the  Autfiors. 

Ahmed  Shah  Durrany,  after  the  defeat  of  Dattea  Jee  Putul  Sindia, 
cantoned  his  army  in  the  diftridl  of  AnufJJoair^  upon  the  banks  of  the  Ganges  %  and 
Dattea  Jee  Puttjl  himfelf  having  been  killed  in  an  adion  with  Nujeib-ul- 
DowLAH,  the  latter  was  apprehenfive  of  the  confequences  of  the  relentment  of  the 
Mahrattasy  and  therefore  united  himfelf  clofely  with  the  Duranny  Shah,  who 
was  himfelf  excited  to  invade  Hindojlan  by  a  wifh  to  revenge  the  defeat  of  his  Ge- 
neral Jehan  Khan  the  preceding  year,  but  ftill  by  the  folicitations  of  Nujeib-ul- 
Dowlah,  who  agreed  to  bear  the  extra  charges  of  the  Shah's  army,  and,  being 
himlelf  a  man  of  great  militaiy  reputation,  as  well  as  an  able  politician,  had  per- 
fuaded  all  the  Rohilla  chiefs  and  the  Fatans  of  Ferokhabad  to  join  the  Durranny 
Shah. 

The  Bhow,  befides  his  own  Dec  any  troojjs,  had  brought  with  him  all  the  auxi- 
liaries that  he  could  colleiTt  in  Mal-wa,  Janfye,  &c.  under  the  command  of  the 
feveral  Aumils,  fuch  as  Naroo  Shunker  and  others;  and,  as  foon  as  he  arrived 
at  the  river  Chiimbul,  he  fent  a  confidential  perfon  to  Raja  Surja  Mul,  chief  of 
the  Jauts^  propofing  a  conference,  and  that  Surja  Mul  fhould  enter  into  alliance 
with  him.  Surja  Mul  fent  him  word  in  reply,  that  his  negociations  with  the 
Mahrattas  had  always  been  conduced  through  the  mediation  of  Mulhar  Row 
and  the  Sindeas,  and  that,  if  they  chofe  to  interfere  on  the  prefent  occafion,  he 
was  ready  to  wait  on  the  Bhow.  The  Bhow  from  neceflity  afked  thofe  chiefs  to 
aflift  him  in  this  matter,  which  they  having  confented  to,  as  foon  as  the  army  of 
the  Mahrattas  approached  to  Agra^  Surja  Mul  paid  his  refpedls  to  the  Bhow  j 
and  the  converfation  turning  on  the  moft  advifable  mode  of  conduding  the  war, 
Surja  Mul  fiiid,  "  You  are  the  mafter  of  Hindojhn,  poiTefled  of  all  things;  I  am 

»'  but 
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"  but  a  Zemindar^  yet  will  give  my  advice  according  to  the  extent  of  my  comprc- 
"  henfion  and  knowledge.  In  the  firft  place,  the  families  of  the  chiefs  and  foldicrs, 
"  the  large  train  of  baggage,  and  the  heavy  artillery,  will  be  great  impediments  to 
*'  carrying  on  the  kind  of  war  which  you  have  now  in  hand.  Your  troops^re 
"  more  light  and  expeditious  than  thofe  of  Hindojian ;  but  the  Durranies  are  ftill 
"  more  expeditious  than  you.  It  is  therefore  advifable  to  take  the  field  againft 
*'  them  quite  unincumbered,  and  to  leave  the  fuperfluous  baggage  and  followers 
*'  on  the  other  fide  of  the  Chumbiil^  under  the  protedion  of  Janfye  or  Gualiar ; 
*'  which  places  are  under  your  authority. 

"  Or,  I  will  put  you  in  pofieffion  of  one  of  the  large  forts  in  my  country,  Dreg^ 
•'  or  Co?nbeir,  or  Biirtpoor,  in  which  you  may  lodge  the  baggage  and  followers ; 
.  "  and  I  will  join  you  wath  all  my  forces.  In  this  arrangement  you  will  have  the 
"  advantage  of  a  free  communication  with  a  friendly  country  behind  you,  and  need 
"be  under  no  apprehenfions  refpedling  fupplies  to  your  army :  and  there  is  reafon 
"  to  believe,  that  the  enemy  wall  not  be  able  to  advance  fo  far,  but  will  by  this  plan 
"  of  operations  be  obliged  to  difperfe,  without  efFed:ing  any  thing." 

MuLHAR  Row^  and  the  other  chiefs  approved  of  this  advice,  and  obferved, 
"  that  trains  of  artillery  were  fuitable  to  the  royal  armies,  but  that  the  Mabratta 
"  mode  of  war  was  predatory ;  and  their  befl:  way  was  to  follow  the  method  to 
*'  which  they  had  been  accuftomed  ;  that  Hindojian  was  not  their  hereditary  poflef- 
"  fion,  and,  if  they  could  not  fucceed  in  reducing  it,  it  would  be  no  difgrace  to 
*'  them  to  retreat  again.  That  the  advice  of  SuRj  a  Mul  was  excellent ;  and  that 
"  the  plan  which  he  propofed  would  certainly  compel  the  enemy  to  reti-eat,  as  they 
"  had  no  fixed  pofTeflion  in  the  country.  That  their  objecl  for  the  prefent,  there- 
"  fore,  fhould  be  to  gain  time  till  the  breaking  up  of  the  rains,  when  the  Diirranies 
"  would  certainly  return  to  their  own  country." 

Notwithftandlng  that  all  the  Mabratta  chiefs  were  unanimous  in  recommending 
this  plan,  the  Bhow,  relying  on  the  ftrength  of  his  army,  and  his  ov\'n  courage  and 
ability,  w^ould  not  liften  to  it,  but  faid,  "  that  his  inferiors  had  acquired  military 
"  reputation  by  their  adions  in  that  country ;  and  it  never  fhould  be  reproached  to 
"  him,  that  he,  v/ho  was  the  fuperior,  had  gained  nothing  but  the  difgrace  of  a£llng 
«'  defenfively."  And  he  reproached  Mulhar  Row  with  having  outlived  his  ac- 
tivity and  his  underftandlng :  at  the  fiime  time  faying  "  that  Surja  Mul  was  only 
"  a  Zemindar ;  that  his  advice  was  fuitable  enough  to  his  rank  and  capacity,  but  not 
"  worth  the  confideration  of  men  fo  much  his  fuperiors." 

3  ^i     •  Men 
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Men  of  wifdom  and  experience  were  furprized  at  this  arrogance  and  obftinacy  in 
a  man  who  always  formerly  had  fhown  fo  much  good  fenfe  and  circumfpeftion  as 
the  Bhow  had  done  till  this  expedition :  and  concluded,  that  fate  had  ordained  the 
mifcarriage  of  their  enterprize.  Every  one  became  difgufted  by  his  harfh  and  of- 
fenfive  fpeeches ;  and  they  faid  among  themfelves,  "  It  is  better  that  this  Brchmin 
"  fhould  once  meet  with  a  defeat,  or  elfe  what  weight  and  confideration  fliall  we  be 
"  allowed  r" 

The  Bhow  polled  a  body  of  troops  to  prevent  Surja  Mul  from  leaving  the 
camp  :  this  alarmed  him  very  much,  but,  as  all  the  chiefs  were  of  one  opinion, 
MujLHAR  Row  and  the  reft  advifed  him  not  to  be  hafty,  but  to  a£t  as  circum- 
ftances  fhould  dire£t ;  and,  for  the  prefent,  to  remain  for  the  fatisfiidion  of  the 
Bhow. 

After  this  the  Bhow  marched  from  Agra  to  Dehly^  and  at  once  laid  fiege  to  the 
royal  caftle,  where  Yacoob  aly  Khan  (who  was  nephew  to  the  Durrany  Vizier, 
Shah  vulli  Khan)  commanded,  and  fummoned  him  to  furrender  the  caftle,  after 
the  batteries  had  played  fome  days.  YAcoob  aly  Khan  finding  that  refiftance 
was  vain,  by  the  advice  of  Shah  vulli  Khan,  capitulated  through  the  other 
Mahratta  chiefs'  mediation,  and  delivered  the  caftle  up  to  the  Bhow,  who  entered 
it  with  Biswas  Row,  and  feized  upon  a  great  part  of  the  royal  effefts  that  he 
found  there:  efpecially  the  ceiling  of  the  great  hall  of  audience,  which  was  of  filver, 
and  made  at  an  immenfe  expence,  was  pulled  down  and  coined  into  feventeen  lacks 
of  rupees.  Many  other  adlions  of  the  fame  kind  were  done,  and  it  was  generally 
reported  to  be  the  Bhow's  defign  to  get  rid  of  fuch  of  the  principal  Hindoftany 
chiefs  as  flood  in  his  way;  and,  after  the  Durrany  Shah  fhould  return  to  his 
own  country,  to  place  Biswis  Row  upon  the  throne  of  Dehly.  This  intelligence 
was  brought  to  the  Navab  Shujah-ul-Dowlah,  and  it  is  on  his  authority  that  I 
relate  it. 

In  the  mean  time  the  rains  fet  in,  and  the  Bhow  cantoned  his  army  in  Dehly ^ 
and  for  twelve  cofs  round  it,  refiding  himfelf  in  the  caftle;  while  Ahmed  Shah 
DuRRANNY  remained  in  cantonments  ntdiX  AmifJ].mir.  Nujeib-ul-Dowlah  gave 
him  exaft  information  of  every  thing  that  paffed ;  upon  which  intelligence  the 
Shah  told  him,  "  that  as  Shujah-ul-Dowlah  was  a  chief  of  great  weight  and 
"  power,  and  vizier  of  Hindojlan,  it  was  of  the  greateft  importance  to  fccure  him  to 
"  their  intereft,  and  to  perfuade  him  to  join  them ;  for  that,  lliould  he  be  gained 
"  by  the  Mahrattas^  the  worft  confequences  muft  arife  from  it.     That  it  was  not 

•  "  neceflary 
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"  neceflary  that  he  (hould  bring  a  large  army  with  him :  his  coming  even  with  a 
"  few  would  very  confiderably  ftrengthen.  their  caufe.  That  on  a  former  occafion, 
"  when  he  (Ahmed  Shah)  invaded  Hindojlan,  Shuja-ul-Dowlah's  father,  Suf- 
*'  DAR  Jung,  had  oppofed  him,  and  been  the  principal  means  of  his  failure.  That 
*'  no  doubt  this  would  make  Shuj  ah-ul-Dowlah  apprehenfive  and  fufpicious  of 
*'  him,  and  therefore  Nujeib-ux-Dowlah  nxuft  endeavour  by  every  means  to  get 
"  the  better  of  that  obftacle,  left  Shuja-ul-Dowlah  fhould  join  the  oppofite 
"  party.  That  this  was  a  negotiation  too  nice  and  important  to  be  conduced  by 
"  Vakeels^  or  by  letters,  and  that  therefore  Nujeib-ul-Dowlah  muft  go  himfelf 
**  with  a  fmall  efcort,  and  in  perfon  prevail  on  Shuja-ul-Dowlah  to  join 
«  them." 

Ahmed  Shah  Durrany  and  his  vizier.  Shah  vulli  Khan,  fent  written  trea- 
ties of  alliance,  and  the  Khoran  fealed  with  their  feals,  by  Nujeib-ul-Dowlah, 
who,  taking  his  leave  of  the  Durrany  Shah,  fet  out  with  an  efcort  of  two  thou- 
fand  horfe,  and  in  three  days  got  to  Mindy  Gaut^  on  the  Ganges. 

Shuj  ah-ul-Dowlah,  fome  time  before  this,  had  been  encamped  on  his  fron- 
tier near  the  Ganges,  for  the  proteftion  of  his  country,  and,  receiving  information 
of  Nujeib-ul-Dowlah's  fudden  arrival,  he  found  himfelf  under  the  neceffity  of 
giving  him  a  meeting,  and  fhowing  him  all  the  honours  which  hofpitality  and  po- 
litenefs  demanded.  Nujeib-ul-Dowlah  fhowed  him  the  treaties  propofed  by 
the  Durrany  Shah,  and  gave  him  every  aflurance  and  encouragement  poflible, 
both  from  the  Durrany  Shah  and  from  himfelf;  and  explained  to  him  alfo  the 
perils  of  their  own  fituation.  "  For  my  own  part,"  faid  he,  "  I  give  over  every 
"  hope  of  fafety,  when  I  refle£t  that  the  Bhow  is  my  declared  enemy;  but  it  be* 
"  hoves  you  alfo  to  take  care  of  yourfelf,  and  to  fecure  an  ally  in  one  of  the  par- 
"  ties :  and,  as  you  know  the  Bhow  bears  a  mortal  hatred  to  all  MuJfuJmans^ 
"  whenever  he  has  the  power  to  fhow  his  enmity,  neither  you  nor  I,  nor  any  other 
"  Mujfulma}j,  will  efcape.  Though,  after  all,  the  deftiny  of  God  will  be  fulfilled, 
"  yet  we  ought  alfo  to  exercife  our  own  faculties  to  their  utmoft.  From  my  friend- 
*'  fhip  to  you,  I  have  come  this  diftance  to  explain  things  to  you,  though  averfe 
"  from  all  unneceflary  trouble.  Now  confider  and  determine.  The  Begum  your 
"  mother  is  capable  of  advifing  us  both  :  confult  her  upon  the  occafion,  as  well  as 
"  the  reft  of  your  family,  and  determine  on  what  you  Ihall  think  beft." 

After  confidering  the  matter  for  two  or  three  days,  Shuja-ul-Dowlah  con- 
cluded, that  it  would  be  very  unfafe  and  improper  to  join  the  Mahrattas :  and  to 
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decline  the  proffered  friendfhip  of  the  other  party,  would  be  impolitlck,  efpecially 
after  their  deputing  a  man  of  Nujeib-ul-Dowlah's  rank  to  him;  and  would 
never  be  forgiven  either  by  the  Shah  or  the  Rohilla  chiefs.  Yet  the  danger  ap- 
peared very  great,  whether  the  vidlory  fhould  fall  to  the  Mahrattas  or  to  the  Dur- 
ranies.  He  at  length  however  determined  to  follow  the  advice  of  Nujeib-ul- 
Dow^LAH,  and  to  join  the  Durrany  Shah.  He . accordingly  difpatched  his  wo- 
men to  Lucknoiv,  appointed  Raja  Beni  Behader  Naib  Subah  during  his  abfence, 
and,  fetting  out  with  Nujei3-ul-Dowl ah,  and  arriving  at  the  Durrany  camp 
near  Anufjha'tr^  was  prefented  to  AHiMED  Shah  Durrany,  who  treated  him  with 
the  greateft  confideration  and  honour,  told  him  that  he  confidered  him  as  one  of 
his  own  children ;  that  he  had  waited  tor  his  arrival,  and  now  would  fhew  him  the 
punifhment  of  the  Mahrattas^  with  many  proofs  of  his  friendfhip.  He  at  the  fame 
time  proclaimed  it  through  his  own  camp,  that  no  Durrafiy  fhould  prefume  to  commit 
any  violence  or  irregularity  in  Shuj  a-ul-Dowlah's  camp  :  that  any  one  who  did, 
fliould  be  put  to  immediate  death;  adding,  that  Shuja-ul-Dowlah  was  the  fon 
ofSuFDER  Jung,  the  gueft  of  Ahmed  Shah's  family  ;  and  that  he  confidered  him 
as  dear  as  his  own  child.  The  grand  vizier  Shah  vulli  Khan,  who  was  a  man 
In  the  higheft  efteem  and  refpedl  with  all  ranks,  called  Shuja-ul-Dowlah  his  fon 
alfo,  and  treated  him  with  the  higheft  diftindlion. 

As  the  common  foldiers  among  Jjiirranies  are  ftubborn  and  difobedient,  notwith- 
ftandingthe  Shah's  proclamation,  they  committed  fome  irregularities  in  Shuja-ul- 
DowL ah's  camp  :  the  Shah  hearing  of  this,  had  two  hundrcd  of  them  feized  upon, 
and,  having  had  their  nofes  bored  through  with  arrows,  and  ftrings  pafTed  through 
the  holes,  they  were  led  in  this  condition,  like  camels,  to  Shuja-ul-Dowlah,  to 
be  put  to  death  or  pardoned,  as  he  fhould  think  proper.  He  accordingly  had  them 
releafed ;  and  from  that  time  none  of  the  Uurrany  foldiers  made  the  leaft  difturb- 
ance  in  Shuj a-ul-Dowl ah's  camp. 

Soon  after  this,  though  the  rains  were  ftill  at  their  height,  the  Shah  marched 
from  Anufjhair,  and  cantoned  his  army  at  Shahdera,  on  the  bank  of  the  yumna, 
oppofite  to  the  city  of  De/j/y.  Many  pofts  of  the  Mabratta  army  were  within  fight; 
but  the  river  was  too  deep  and  rapid  to  be  pcifTed. 

The  Bhow  fent  Bowany  Skunker  Pundit,  a  native  of  Aiirungabad,  and  a 
man  of  good  fenfe  and  experience,  with  fome  overtures  to  Shuja-ul-Dowlah  ; 
telling  him  that  there  was  no  ground  for  enmity  between  the  Mahrattas  and  his  Ex- 
cellency's family ;  on  the  contrary,  they  had  formerly  given  great  fupport  and  alEft- 

ance 


THE  BATTLE  OF  PANIPUT.  417 

ance  to  Sufder  Jung,  Shuja-ul-Dowlah's  father.  Why  then  did  the  Navab 
join  their  enemies  ?  That  their  not  having  long  fince  defired  him  to  join  them  in 
perfon,  was  folely  owing  to  their  unwiUingnefs  to  give  him  inconvenience.  That 
now  it  was  by  all  means  neceflary  for  him  to  join  them,  or  at  lead  to  feparate  him- 
felf  from  the  other  party,  and  to  fend  fome  perfon  of  character  and  rank,  on  his 
part,  to  refide  within  the  camp. 

Accordingly  the  I\avah  fent  Raja  Debyput,  a  native  of  Dehly,  who  was  in  bis 
fervice  ;  a  man  of  great  eloquence  (whofe  father  had  been  the  royal  treafurer  during 
the  adminiftration  of  the  Syeds  ;  and  he  himfelf  had  been  one  of  the  houfehold  dur- 
ing the  reign  of  Mohammed  Shah)  to  accompany  Bowanny  Shunker.  The 
Na  iia  alfo  fent  Row  Casy  Raj  (the  writer  of  this  narrative),  who  had  been  in  the 
fervice  of  Sufder  J^'NG,  and  much  favoured  by  hiiB.  His  excellency  told  Bo- 
WANY  Shunker  th^^t  I  (Casy  Raj)  wa§  alfo  a  Decany,  and  introduced  me  to  him 
in  his  own  prefence ;  where  we  foon  recognized  our  being  of  the  fame  caft  and 
country.  Bowaxy  Shunker  wrote  the  Bhow  word  of  my  being  employed  in  this 
affair;  upon  which  the  Bhow  caufed  a  lettterto  be  \yritten  to  me  in  the  Dccan 
language  ;  but  as  there  was  fome  deficiency  in  the  form  of  addrefs,  I  did  not  reply 
%6  it.  The  Bhow  enquired  of  Bowany  Shunker  why  I  negledied  to  anfwer  his 
letter ;  which  being  explained,  he  was  very  angry  with  his  MunJ}jy.. 

When  ;-.aja  Di.byd"T  got  to  the  Bhow's  camp,  the  negociation  began;  but  the 
Bhow  being  diflatisfied  with  this  agent,  he  fent  Bowany  Shunker  back  to  tell 
Shuja-ul-Dowlah  that  RajaY)EhYT)\]T  was  too  unguarded  a  man  to  be  entrufted 
with  fecrets  of  fuch  importance  :  he  therefore  defired  the  Navab  would  fend  a  trufty 
man  entirely  to  be  relied  on,  and  fend  word  by  him  pxecifely  what  fteps  were  to  be 
purfued. 

At  the  fame  time  other  overtures  came  from  Mulhar  Row  and  Raja  Surja 
MuL,  to  know  what  part  they  fhould  a£t.  All  thefe  propofals  the  Navab  commu- 
nicated exadlly  to  Nujeib-ul-Dowlah  and  the  grand  vizier;  and  negociated  with 
the  Mahrattas  by  their  advice. 

Nujeib-ul-Dowlah  threw  every  obftacle  that  he  could  in  the  way  of  peace; 
but  the  grand  vizier  told  Shuja-ul-Dowlah,  that,  if  a  peace  could  be  brought 
about  through  his  means,  it  would  be  better ;  that  he  was  very  willing  to  forward 
it,  and  would  engage  to  obtain  the  Shah's  concurrence.  In  faft,  he  was  at  this 
time  on  but  indifferent  terms  with  Nujeib-ul-Dowlah. 

At  length  it  was  refolved  to  fend  the  eunuch  Mohammed  Yacoob  Khan  with 
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their  propofals  to  the  Mahrattas,  and  to  tell  them  from  Shuja-ul-Dowlah,  that 
he  acknowledged  the  frlendfliip  which  had  always  fubfifted  between  them  and  him; 
that  however  it  was  neither  proper  nor  pradicable  for  him  to  join  them,  but  that 
on  every  proper  occafion  he  was  ready  to  manifeft  his  friendihip,  by  giving  them 
the  beft  intelligence  and  advice ;  and,  fmce  they  afked  his  opinion  in  the  prefent 
inftance,  he  would  advife  them  to  avoid  attempting  any  other  mode  of  carrying  on 
the  war,  than  the  predatory  and  defultory  one,  to  w^hich  they  were  accuftomed :  or 
that,  if  they  preferred  peace,  means  fhould  be  devifed  for  obtaining  it. 

They  at  the  fame  time  wrote  to  Raja  Surja  Mul,  advifmg  him  to  quit  the 
Mahrattas^  and  return  to  his  own  country;  which  advice  coinciding  with  his  own 
opinion,  he  promifed  to  follow  it. 

The  Bhow,  in  anfwer  to  Shuja-ul-Dowlah,  acknowledged  the  kindnefs  of 
his  advice  and  condudt,  and  promifed  to  pay  attention  to  what  he  had  faid.  That 
as  to  peace,  he  had  no  caufe  of  quarrel  with  the  Durrany  Shah,  who  might 
march  back  to  his  own  country,  whenever  he  pleafed  ;  that  all  the  country  on  the 
other  fide  of  the  Attack  fKould  remain  in  the  pofleifion  of  the  Shah,  and  all  on 
this  fide  of  it  fhould  belong  to  the  chiefs  of  Hindofan,  who  might  divide  and  fettle 
it  as  they  could  agree  among  themfelves.  Or,  if  this  fhould  not  fatisfy  the 
Shah,  he  fl\ould  poffefs  as  far  as  Lahore.  Laftly,  he  faid,  that,  if  the  Shah  in- 
filled on  ftill  more,  he  {hould  have  as  far  as  Sirhind^  leaving  the  remainder  to  the 
chiefs  of  Hindojiayi^  as  was  faid  before.  With  this  anfwer,  Yacoob  Khan  re- 
turned. 

Two  days  after  this,  Surja  Mul,  who  w^as  encamped  at  Bidderpoor,  fix  cofs 
from  Dehly,  by  the  advice  of  Mulhar  Row  and  the  other  difaffedted  chiefs,  under 
pretence  of  changing  the  ground  of  his  encampment,  fent  off  all  his  baggage  and 
camp-followers  towards  his  own  country,  and,  when  he  received  intelligence  that 
they  had  got  ten  cofs  on  their  way,  he  followed  them  with  his  dlvifions  of  troops, 
and  had  got  a  great  diftance,  before  the  Bhow  heard  of  his  departure.  In  a  day 
and  two  nights  he  marched  fifty  cofs,  and  reached  the  ftrong  holds  of  his  own 
country. 

The  Bhow  made  no  account  of  his  defection,  only  faying,  that  fuch  condudt  was 
to  be  expe(fl:ed  from  mere  Zemindars ;  that  his  going  was  of  no  importance,  but  ra- 
ther to  be  rejoiced  at,  fmce  he  did  not  quit  them  at  any  time,  when  they  might  have 
relied  on  him  for  material  fervice. 

Mahommed  Yacoob  Khan,  returning  to  camp,  reported  all  the  Bhow's  over- 
tures J 
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tures ;  but,  as  neither  party  were  fincerely  in  earneft,  the  negoclatlon  went  on  but 
flowly. 

Meantime,  the  rains  drawing  near  to  an  end,  the  Bhow  determined  to  reduce  the 
ftrong  poft  of  Kunjpooray  which  is  fituated  on  the  banks  of  the  yunina,  about  fifty 
cofs  above  Debly,  at  that  time  occupied  by  about  10,000  Ro'.nllas,  as  the  poffefuon 
of  that  place  would  fecure  his  pafllng  the  river  to  attack  the  Shah.  He  accordingly 
marched  from  Dehh,  and,  arriving  at  Kiinjpoora^  aflaulted  it  with  fifteen  thoufand 
chofen  men ;  and  after  an  obftinate  refiftance  made  himfelf  mafter  of  the  place, 
taking  the  governor  Duleil  Khan,  and  all  the  garrifon,  prifoners,  and  delivering 
up  the  place  to  plunder.  The  Durrany  Shah  had  exa£l  intelligence  of  all  this 
proceeding,  and  was  very  defirous  of  relieving  Kunjpoora ;  but  the  Jumna  was  yet 
impaflable. 

Soon  after  the  rains  broke  up,  and  !he  Duffura  arrived  :  the  Shah  gave  orders, 
that  the  day  before  the  Duffura,  all  the  army  fhould  be  aiTembled  for  mufterj 
which  being  done,  he  reviewed  them  himfelf  from  an  eminence  in  front  of  the 
camp. 

The  Durrany  army  confifted  of  twenty-four  Dujias  (or  regiments),  each  contain- 
ing twelve  hundred  horfemen.  The  principal  chiefs  in  command  under  the  Shah, 
were  the  grand  vizier  Shah  vulli  Khan, — Jehan  Khan, — Shah  Pussund 
Khan, — Nussir  Khan  Beloche, — Berkhordar  Khan, —  Vizier  Ulla 
Khan  Kizelbafii, — Morad  Khan,  a  Perjian  MoghoL — Befides  thefe  principal 
chiefs,  there  were  many  others  of  inferior  rank ;  and  of  the  twenty-four  Dujias  above- 
mentioned,  fix  were  of  the  Shah's  flaves,  called  Koleran. 

There  were  alfo  two  thoufand  camels,  on  each  of  which  were  mounted  two 
mufketeers,  armed  with  pieces  of  a  very  large  bore,  called  Zamhitrucks\  forty  pieces 
of  cannon,  and  a  great  number  oi  Jhuternals,  or  fwivels,  mounted  on  camels:  this 
was  the  ftrength  of  the  Durrany  army. 

With  the  Navab  Shuja-ul-Dowlah  there  were  two  thoufand  horfe,  two  thou- 
fand foot,  and  twenty  pieces  of  cannon  of  different  fizes  : 

With  Nujeib-ul-Dowlah,  fix  thoufand  horfe,  and  twenty  thoufand  Rohilla 
foot,  with  great  numbers  of  rockets  : 

With  DooNDY  Khan  and  Hafiz  Rahmut  Khan,  fifteen  thoufand  Rohilla 
foot  and  four  thoufand  horfe,  with  fome  pieces  of  cannon : 

And  with  Ahmed  Khan  Bungash,  one  thoufand  horfe,  one  thoufand  foot, 
with  fome  pieces  of  cannon,  making  altogether  forty-one  thoufand  eight  hundred 

horfe, 
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horfe,  and  thirty-eight  thoufand  foot,  with  betwecxi  feventy  and  eighty  pieces  of 
cannon. 

This  I  know  to  have  been  precifely  the  ftate  of  the  MuJJuhnan  army,  having  made 
repeated  and  particular  inquiries  before  I  fet  it  down,  both  from  the  dufter  (or  of- 
fice) of  mufters,  and  from  thofe  by  whom  the  daily  provifions  were  diftributed. 
But  the  numbers  of  irregulars  who  accompanied  thefe  troops,  werfe  four  times  that 
number ;  and  their  horfes  and  arms  were  very  little  inferior  to  thofe  of  the  regular 
Durranies.  In  action,  it  was  their  cuftom  immediately  after  the  regulars  had 
charged  and  broken  the  enemy,  to  fall  upon  them  fword  in  hand,  and  complete  the 
rout.  All  the  Durranies  were  men  of  great  bodily  ftrength,  and  their  horfes  of 
the  Turki  breed ;  naturally  very  hardy,  and  rendered  ftill  more  fo  by  continual 
exercife . 

Ahmed  Shah  Durrany  iflued  orders  ib  his  army  to  be  ready  to  march  two 
days  after  the  mufler. 

On  the  other  fide,  the  Bhow,  having  reduced  Kiinjpoora,  returned  to  Dehly, 
and  ordered  a  mufter  of  his  army;  when  the  ftrength  of  it  appeared  to  be  as  fol- 
lows : 

Under  Ibrahim  Khan  Gardee,  two  thoufand  horfe,  and  nine  thoufand  fepoys 
with  firelocks,  difciplined  after  the  European  manner ;  together  with  forty  pieces  of 
cannon. 

The  Khafs  Pagah^  or  houfehold  troops,         -  -         -        6,000  horfe. 

MuLHAR  Row  and  Hulker,  -  -  -  -       5,000  horfe. 

JuNKoojEE  SiNDiA,  -  .-  _  -  .      io,ooohorfe. 

Amajee  Guickwar,         -         -  -  -  -       3,000  horfe. 

Jeswont  Row,  Powar,  -  .  .  _        2,000  horfe. 

Shumshere  Behadkr,  -  -  -  -       3,000  horfe. 

Belajee  Jadoon,  -----        3,000  horfe. 

Rajah  Betul  Shudeo,         -         -  -  -         -       3,000  horfe. 

BuLMONT  Row,  brother-in-law  to  the  Bhow,  and  his  ereat  ?  ,      r 

,  .^     .  (  7,000  horfe. 

adviler  m  every  thmg,  -  -  -  -      -^ 

Biswas  Row's  own  Pagah,  .  -  _  _       5,000  horfe. 

Antagee  Mankeser,  -  -  -  .        2,000  horfe. 

There  were  feveral  other  fmaller  bodies,  which  cannot  now  be  recolleded :  the 
whole  army  amounted  to  fifty-five  thoufand  horfe,  and  fifteen  thoufand  foot,  in- 
cluding Ibrahim  Khan's  fepoys. 

There 
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There  were  alfo  two  hundred  pieces  of  cannon,  and  rockets  and  J}:uternals  with- 
out number. 

Belides  thefe,  the  Pindary  chiefs,  Churgory  and  Hool  Sewar,  had  fifteen 
thoufand  Pindarries  under  their  authority ;  and  there  were  two  or  three  thouland 
horfe  with  the  Rhatore  and  Cutchiva  vakeels.  Thefe,  with  five  or  fix  thoufand 
horfe  more,  were  left  to  guard  Dehly,  under  the  command  of  Bowany  Shun- 

KER. 

Two  days  after  the  Diiffhra,  which  was  the  17th  of  October,  1760,  Ahmed  Shah 
DuRRANY  marched  from  his  camp,  ordering  his  baggage  to  follow  the  army;  and 
marching  all  night,  encamped  next  day  at  the  ford  of  Baugptit^  eighteen  cols  above 
Dehly.  He  fearched  in  vain  for  the  ford,  the  river  being  ftiil  very  high,  and  feveral 
horfemen,  attempting  to  pafs,  were  drowned.  The  Shah  having  faded  and  per- 
formed religious  ceremonies  for  two  days,  on  the  thii^d  a  ford  was  difcovered,  but  it 
was  very  narrow,  and  on  each  fide  the  water  was  fo  deep,  as  to  drown  whoever 
went  the  leaft  out  of  the  proper  track. 

The  troops  began  to  pafs  the  ford  on  the  23d  of  OBoher,  and  the  Shah  himfelf 
pafFed  as  foon  as  half  of  his  army  was  on  the  other  fide.  The  whole  army  was 
completely  crofled  in  two  days  ;  but  from  their  numbers  and  the  great  expedition 
ufed,  many  people  loft  their  lives. 

As  foon  as  the  army  had  croiTed,  the  Shah  marched  towards  the  enemy,  who 
alfo  moved  to  meet  him  ;  and  on  the  26th  of  OBober,  in  the  afternoon,  the  Hcrawil 
(or  advanced  guard)  of  the  two  armies,  met  each  other  near  Sumalkeh  Seray^  and  an 
a£lion  enfued,  in  which  the  Mahrattas  had  the  difadvantage,  and  retreated  at  fun- 
fet  with  the  lofs  of  near  two  thoufand  men,  while  not  more  than  one  thoufand  were 
killed  and  wounded  on  the  part  of  Ahmed  Shah.  The  Shah's  army  returned  to 
their  camp. 

The  next  day  Ahmed  Shah  moved  forward  again,  and  fo  on  for  feveral  days 
fucceflively,  conftantly  fkirmifhing,  but  ftill  gaining  ground  on  the  Mahrattas^  till 
they  came  to  Paniput,  where  the  Bhow  determined  to  fix  his  camp,  which  he  ac- 
cordingly did,  and  inclofed  that,  as  well  as  the  town  of  Paniput,  with  a  trench  fixty 
feet  wide  and  twelve  deep,  with  a  good  rampart,  on  which  he  mounted  his  cannon. 
The  Shah  encamped  about  four  cofs  from  the  Mahratta  lines ;  and,  as  lie  had  al- 
ways during  his  march,  furrounded  his  camp  at  night  with  felled  trees,  fo  in  this 
camp,  which  was  to  remain  fixed  for  fome  time,  the  abattis  was  inade  fomething 
ftronger,  and  the  chiefs  encamped  in  the  following  order : 

3  N  The 
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The  Shah  in  the  centre  ; 

On  his  left,  Shuja-ul-Dowlah  ; 

On  his  left,  Najeib-ul-Dowlah  ; 

On  the  right  of  the  Shah,  Hafiz  Rahmut  Khan  ; 

On  his  right,  DooNDY  Khan; 

On  his  right,  Ahmed  Khan  Bungus. 

The  fpace  occupied  by  the  whole  front  was  near  three  cofs  and  a  half^ 

The  Bhow  had  before  given  orders  to  Gobind  PuNDlT,  who  had  the  command 
and  colledions  of  Korah,  Kurrah,  Etawa,  Shekoabad,  and  the  reft  of  the  Doah,  as 
well  as  of  Kalpee,  and  other  diftrifts  acrofs  the  Jumna,  as  far  as  Saghur,  to  colled 
all  the  forces  he  poffibly  could,  and  to  cut  off  all  communication  for  provifions  from 
the  rear  of  the  Shah's  army.  Gobind  Pundit  having  got  together  ten  or  twelve 
thoufand  horfe,  advanced  as  far  as  Mirhet,  in  the  rear  of  the  Shah,  and  fo  effec- 
tually cut  oft'  all  fupplies,  that  the  Shah's  army  was  in  the  greateft  diftrefs  for  pro- 
vifions, coarfe  flour  felling  for  two  rupees  per  feer,  and  the  troops  confequently 
very  much  diflatisfied.  The  Shah  therefore  detached  Attai  Khan,  nephew  to 
the  grand  vizier,  with  a  Dujla,  confifting  of  two  thoufand  chofen  horfe,  and  ordered 
him  to  march  day  and  night,  till  he  fliould  come  up  with  Gobind  Pundit,  and 
having  cut  oft'  his  head,  to  bring  it  to  the  prefence.  He  fet  out  accordingly,  being 
joined  by  eight  or  ten  thoufand  of  the  irregulars,  and  having  marched  about  forty 
cofs  during  the  night,  at  day  break  they  fell  like  lightning  upon  the  camp  of  Go- 
bind  Pundit;  where,  having  no  intelligence  of  the  Durranies  approach,  they 
were  feized  with  terror  and  amazement,  and  fled  on  all  fides.  Gobind  Pundit 
himfelf  attempted  to  efcape  upon  a  Turki  horfe  ;  but  being  old,  and  not  a  very  ex- 
pert horfeman,  he  was  thrown  off"  in  the  purfuit ;  and  the  Diirranies  coming  up, 
cut  off"  his  head  and  carried  it  to  the  camp,  where  it  was  recognized  for  the  head  of 
Gobind  Pundit. 

After  plundering  the  enemy's  camp,  and  driving  away  their  fcattered  troops  on 
all  fides,  Attai  Khan  returned  to  the  Shah's  camp,  the  fourth  day  from  that  on 
which  he  was  detached,  and  prefented  his  Majefty  with  the  head  of  Gobind  Pun- 
dit. The  Shah  was  highly  pleafed  with  this  eff'edual  performance  of  his  orders, 
and  beftowed  a  very  honourable  Khalat  on  Attai  Khan.  After  this  adion,  the 
'Durrany  army  was  conftantly  fupplied  with  provifions. 

The  l^now  was  much  afieded  with  this  news,  efpecially  as  it  was  accompanied 
with  other  events  little  favourable  to  his  caufe :  but  as  he  was  a  man  of  dignity  and 

relolution. 
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refolutlon,  he  never  betrayed  any  defpondency,  but  made  light  of  all  the  adverfe 
circumftances  which  occurred. 

Soon  after  the  defeat  of  Gobind  Pundit,  the  Bhow  fent  two  thoufand  horfe 
to  Dehly^  to  receive  fome  treafure  from  Naroo  Shunker,  for  the  ufe  of  the  army. 
Thefe  troops  were  inftrudled  to  march  privately,  by  night,  and  by  unfrequented 
roads,  and  each  man  to  have  a  bag  of  two  thoufand  rupees  given  him  to  carry,  as 
far  as  the  fum  they  fhould  receive  would  go.  They  executed  their  orders  com- 
pletely, as  far  as  to  the  laft  march,  on  their  return  to  the  camp ;  but  unluckily  for 
them,  the  night  being  dark,  they  miftook  their  road,  and  went  ftrait  to  the  Dur~ 
rany  camp  inftead  of  their  own.  On  coming  to  the  outpofts,  thinking  them  thofe 
of  their  own  camp,  they  began  to  call  out  in  the  Mabratta  language,  which  imme- 
diately difcovering  them  to  the  Durrajjnics,  they  furrounded  the  Mahrattas^  cut 
them  to  pieces,  and  plundered  the  treafures. 

From  the  day  of  tlieir  arrival  in  their  prefent  camp,  Ahmed  Shah  Durrani 
caufed  a  fmall  red  tent  to  be  pitched  for  him  a  cofs  in  front  of  his  camp,  and  he 
came  to  it  every  morning  before  fun-rife ;  at  which  time,  after  performing  his 
morning-prayer,  he  mounted  his  horfe,  and  vifited  every  poft  of  the  army,  accom- 
panied by  his  fon  Tim  our  Shah  and  forty  or  fifty  horfemen.  He  alfo  reconnoi- 
tred the  camp  of  the  enemy,  and,  in  a  word,  faw  every  thing  with  his  own  eyes, 
riding  ufually  forty  or  lifty  cofs  every  day.  After  noon  he  returned  to  the  fmall 
tent,  and  fometimes  dined  there,  fometimes  at  his  own  tents  in  the  lines ;  and  this 
was  his  daily  pra<3:ice. 

At  night  there  was  a  body  of  five  thoufand  horfe  advanced  as  near  as  conveniently 
might  be,  towards  the  enemy's  camp,  where  they  remained  all  night  under  arms : 
other  bodies  went  the  rounds  of  the  whole  encampment;  and  Ahmed  Shtah  ufed 
to  fay  to  the  Hindojlany  chiefs,  "  Do  you  fleep,  I  will  take  care  that  no  harm  befalls 
you  :"  and  to  iay  the  truth,  his  orders  were  obeyed  like  deftiny,  no  man  daring  to 
hefltate  or  delay  one  moment  in  executing  them. 

Every  day  the  troops  and  cannon  on  both  fides  were  drawn  out,  and  a  diftant 
cannonade  with  many  fkinnilhes  of  horfe  took  place :  towards  the  evening  both 
parties  drew  off  to  their  camps.  This  continued  for  near  three  mouths  :  during  this 
time  there  were  three  very  fevere,  though  partial,  adions. 

The  firft  was  on  the  29th  November,  1 760,  when  a  body  of  Maforattas,  about  fif- 
teen thoufand  ftrong,  having  fallen  upon  the  grand  vizier's  port  on  the  left  of  the 
line,  prefled  him  very  hard  ;  till  a  reinforcement  coming  to  his  aliiftance,  the  aclion 

became 
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became  very  olifiinate  :  the  Mahrattas,  however,  gave  way  about  fun-fet,  and  were 
purfued  to  then-  own  camp  with  great  flaughter.  Near  four  thouiand  men  were 
killed  on  the  two  fides  in  this  action. 

The  fecond  adion  was  on  the  23d  of  December,  1760,  when  Nujeib-Ul-Dow- 
LAH  having  advanced  pretty  forward  with  his  divifion,  he  was  attacked  with  fo 
much  vigour  by  Bulmont  Row,  that  his  troops  gave  way,  and, only  fifty  horfe- 
men  remained  with  him  ;  with  which  fmall  number,  hov/ever,  he  kept  his  grovind, 
till  a  reinforcement  came  to  his  affiftance ;  the  ad:ion  was  then  renewed  with  great 
furv,  and  above  three  thoufand  of  Nujeib-ul-Dowl ah's  men  were  killed  -or 
wounded.  Among  the  killed  was  Khalil-ul-Rahman,  uncle  to  Nujeib-ul- 
DowLAH.  In  the  laft  charge,  which  was  at  near  nine  o'clock  at  night,  Bulmont 
Row  was  killed  by  a  mufket-ball :  upon  which  both  parties  retired  to  their  own 
camps. 

The  third  aftion  was  much  in  the  fame  way  ;  and  thus  every  day  were  the  two 
armies  employed,  from  morning  to  nine  or  ten  at  night,  till  at  length  the  Hindojiany 
chiefs  were  out  of  all  patience,  and  entreated  the  Shah  to  put  an  end  to  their  fa- 
tigues, by  coming  at  once  to  a  decifive  ailion  ;  but  his  conftant  anfwer  was,  "  This 
*'  is  a  matter  of  war,  \yith  which  you  are  not  acquainted.  In  other  affairs  do  as  you 
"  pleafe,  but  leave  this  to  me.  Military  operations  muft  not  be  precipitated.  You 
"  fhall  fee  how  I  will  manage  this  affair ;  and  at  a  proper  opportunity  will  bring  it 
"  to  a  fuccefsful  conclufion." 

As  the  Durrany  army  was  vigilant  both  by  day  and  night,  to  prevent  the  approach 
of  any  convoys,  there  began  to  be  a  great  fcarcity  of  provilions  and  forage  in  the 
Mahratta  camp. 

One  night  when  about  twenty  thoufand  of  their  camp-followers  had  gone  out  of 
the  lines,  to  gather  wood  in  a  jungle  at  fome  diftance,  they  happened  to  fall  in  with 
a  body  of  five  thoufand  horfe,  under  the  command  of  Shah  Pussund  Khan, 
who  had  the  advanced  guard  that  night,  and  who  furrounded  them  on  all  fides,  put 
the  whole  to  the  fword,  no  perfon  coming  to  their  affiftance  from  the  Mahratta 
camp.  In  the  morning,  when  the  affair  was  reported  to  the  Shah,  he  went  out 
with  moft  of  his  chiefs  to  the  fcene  of  the  flaughter,  where  dead  bodies  were  piled 
up  into  a  pcrfcft  mountain! — fo  great  had  been  the  deftrudlion  of  thole  unhappy 
people. 

The  grief  and  terror  which  this  even'  ftruck  into  the  Mahrattas,  is  not  to  be  de- 
fcribcd ;  and  even  the  Bhow  himfelf  began  to  give  way  to  fear  and  defpondence. 

There 
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Ttiere  was  a  news-writer  of  the  Bhow's,  called  Conneish  Pundit,  who  re- 
mained in  the  camp  of  the  Navab  Siiuja-ul-Dowlaii  ;  but  not  being  of  fufEclent 
Importance  to  obtain  accefs  to  the  Nava'',  any  bufincls  that  he  had  with  the  Dur- 
bar, he  tranfaded  through  my  means.  Through  this  channel  the  Biiow  often 
wrote  letters  to  me,  with  his  own  hand,  defiring  that  I  would  urge  the  Navab  to 
mediate  a  peace  for  him,  in  conjuncfllon  with  the  grand  vizier ;  that  he  was  ready 
to  fubmit  to  any  conditions,  if  he  could  but  preferve  himfelf  and  his  army,  and 
would  by  every  means  manifeft  his  gratitude  to  the  mediators.  He  alfo  fent  a, 
handful  of  faffron  (as  is  a  cuftom  with  thefe  people)  and  a  written  engagement  (to 
which  he  had  fworn)  to  abide  by  this  promife ;  together  with  a  turban  fet  with  rich 
jewels,  as  an  exchange  for  one  to  be  received  from  the  Navab,  who  alio  returned 
proper  prefents,  and  promifed  to  affift  him. 

The  Navab  often  fent  me  to  the  vizier  upon  this  bufmefs.  He  was  alfo  very  well 
difpofed  to  liften  to  the  Bhow's  propofals,  and  fpoke  to  the  Shah  about  it.  The 
Shah  faid,  "  That  he  had  nothing  to  do  in  the  matter;  that  he  came  thither  at 
"  the  folicitation  of  his  countrymen  the  Rohiilas,  and  other  Mufjulmans ,  to  relieve 
**  them  from  their  fear  of  the  Mahratta  yoke  ;  that  he  claimed  the  entire  conduct 
"  of  the  war,  but  left  the  Hindojlauy  chiefs  to  carry  on  their  negociations  as  they 
"  pleafed,  themfelves." 

All  the  other  chiefs,  Hafiz  Raamut  Kaan,  Doondy  Khan,  and  Ahmed 
Khan  Bungish,  were  alfo  fatisfied  to  make  peace  with  the  Bhow  ;  but  every  one 
ftipulated  that  Nujeib-ul-Dowlah  muft  alfo  be  fatisfied  to  do  fo,  otherwife  they 
could  not  confent.  Accordingly  the  Navab  Shuja-ul-Dowlah  fent  me  to  talk 
over  the  matter  with  Nujeib-ul-Dowlah,  and  to  obtain  his  confent.  I  therefore 
waited  upon  him,  and,  in  a  long  private  conference,  I  explained  every  thing  that 
had  pafled,  and  urged  every  argument  to  perfuade  him  to  come  into  the  viev/s  of 
the  other  chiefs  :  to  which  he  replied  In  nearly  the  following  words  :  "  Shuja-ul- 
"  DowLAH  is  the  fon  of  a  man,  whom  I  look  up  to  as  my  fuperior;  and  I  con- 
"  fider  him  alfo  in  the  fame  light ;  but  at  the  fame  time,  he  is  young  and  unac- 
"  qualnted  with  the  world  :  he  does  not  fee  to  the  bottom  of  things.  This  bufmefs 
"  is  a  deception :  when  an  enemy  is  weak  and  diftrefled,  there  is  no  ccnceffion 
"  that  he  will  not  make,  and,  in  the  way  of  negoclation,  will  fvi-ear  to  any  thing ; 
*'  but  oaths  are  not  chains,  they  are  only  words.  After  reducing  an  enemy  to  this 
"  extremity,  if  you  let  him  efcape,  do  you  think  he  will  not  feize  the  firft  oppor-- 
"  tunity  to  recover  his  loll  honour  and  power  ?  At  prefent  we  may  be  faid  to  have 
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*'  the  whole  Dccan  at  our  mercy ;  when  can  we  hope  for  another  juncture  fo  fa- 
*'  vourable  ?  By  one  efFort  we  get  this  thorn  out  of  our  fides  for  ever. — Let  the 
"  Navab  have  a  Uttle  patience ;  I  will  wait  upon  him  myfelf,  and  confuit  what  is 
"  heft  to  be  done." 

After  this  anfwer,  I  left  Nujeib-ul-Dowlah,  and  returned  to  my  mafter,  to 
whom  I  repeated  all  that  had  pafled,  affuring  him  that  Nujeib-ul-Dowlah  would 
never  be  brought  to  agree  to  any  terms  of  pacification. 

As  foon  as  I  had  left  Nujeib-ul-Dowlah,  though  it  was  the  middle  of  the 
night,  he  went  immediately  to  the  Shah,  and  informed  him  of  what  had  paffed. 
"  All  the  chiefs  (faid  he)  ar^  inclined  to  make  peace  with  the  Mahrattas,  but  I 
'*  think  it  by  no  means  advifeable.  The  Mahrattas  are  the  thorn  of  H'mdofian ;  if 
"  they  were  out  of  the  way,  this  empire  might  be  your  Majefty's  whenever  you 
*'  fhould  pleafe.  Do  as  feems  fit  to  yourfelf  For  my  own  part,  I  am  a  foldier  of 
"  fortune,  and  can  make  terms  with  whatever  party  may  prevail." 

The  Shah  replied,  "  You  fay  truly:  I  approve  of  your  counfel,  and  will  not 
"  liften  to  any  thing  in  oppofition  to  it.  Shuj a-ul-Dowlah  is  young  and  inex- 
*'  perienced,  and  the  Mahrattas  are  a  crafty  race,  on  whofe  pretended  penitence  no 
"  reliance  is  to  be  placed.  I  from  the  beginning  made  you  the  manager  of  this 
"  affair,  aft  as  feems  bell  to  yourfelf:  in  my  fituation  I  mull  hear  every  one,  but  I 
"  will  not  do  any  thing  againft  your  advice." 

Next  day  Nujeib-ul-Dowlah  came  to  Shuj,^-ul-Dowlah's  tent,  where 
they  confulted  till  late  at  night,  but  without  coming  to  any  conclufion. 

By  this  time  the  diftreiles  in  the  Bhow's  camp  were  fo  great,  that  the  troops 
plundered  the  town  of  Panipiit  for  grain ;  but  fuch  a  fcanty  fupply  gave  no  reliet 
to  the  wants  of  fuch  multitudes.  At  length  the  chiefs  and  foldiers,  in  a  body,  fui- 
rounded  the  Bhow's  tent,  and  faid  to  him,  "  It  is  now  two  days  that  we  have  not 
"  had  any  thing  to  eat;  do  not  let  us  perifh  in  this  mifery  ;  let  us  make  one  fpirited 
"  effort  againft  the  enemy,  and  whatever  is  our  deltiny  that  will  happen."  The 
Bhow  replied,  that  he  was  of  the  fame  mind  and  was  ready  to  abide  by  v-'hitever 
they  fhould  relblve  upon.  At  length  it  was  determined  to  march  out  of  tl  ines 
an  hour  before  day-break,  and,  .placing  the  artillery  in  front,  to  proceed  to  .■  at- 
tack of  the  enemy.  They  all  fvvore  to  fight  to  the  laft  extremity  ;  and  eaci.  pcribn 
took  a  betel  Xcdii  in  the  prefence  of  his  fello-»s,  in  confirmation  of  this  engagement, 
as  is  the  cuftom  among  the  Hindoos. 

.In  this  laft  ..extremity,  tlie  Bhow  wrote  me  a  Ihort  note  with  his   owi^  band, 

which 
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which  he  fent  by  one  of  his  moll  confidential  fervants.  The  words  of  the  note  were 
thefe : — 

"  The  cup  is  now  full  to  the  brim,  and  cannot  hold  another  drop.  If  any  thing 
"  can  be  done,  do  it,  or  elfe  anfwer  me  plainly  at  once :  hereafter  there  will  be  no 
"  time  for  writing  or  fpeaking." 

This  note  arrived  about  three  in  the  morning,  at  which  time  I  was  with  the  Na- 
vab.  As  foon  as  I  had  read  it,  I  informed  his  Excellency  of  its  contents,  and  called 
in  the  man  who  brought  it ;  who  told  the  Naval?  all  that  had  happened  in  the 
Mahratta  camp.  While  he  was  doing  this,  the  Navab\  harcarrahs  brought  word, 
that  the  Mahrattas  were  coming  out  of  their  lines,  the  artilleiy  in  front,  and  the 
troops  following  clofe  behind. 

Immediately  on  hearing  this,  his  excellency  went  to  the  Shah's  tent,  and  defired 
the  eunuchs  to  wake  his  Majefty  that  moment,  as  he  had  fome  urgent  buimefs  with 
him. 

The  Shah  came  out  diredly,  and  enquired  what  news :  the  Navab  replied,  that 
there  was  no  time  for  explanation,  but  defired  his  Majefty  to  mount  his  horfe,  and 
order  the  army  to  get  under  arms.  The  Shah  accordingly  mounted  one  of  his 
horfes,  which  were  always  ready  faddled  at  the  tent-door,  and,  in  the  drefs  he  then 
had  on,  rode  half  a  cofs  in  front  of  his  camp,  ordering  the  troops  under  arms  as  he 
went  along. 

He  enquired  of  the  Navab  from  whom  he  had  his  intelligence ;  and,  he  men- 
tioning my  name,  the  Shah  immediately  difpatched  one  on  a  poft-camel  to  bring 
me.  After  I  had  made  my  obeifance,  he  afked  me  the  particulars  of  the  news.  I 
replied,  that  the  Mahrattas  had  quitted  their  lines,  and  would  attack  his  army  as 
foon  as  it  fhould  be  light.  Juft  at  this  time  fome  Durrany  horfemen  pafTed  by, 
with  their  horfes  loaded  with  plunder,  which  they  fald  they  had  taken  in  the  Mah- 
ratta camp  ;  and  added,  that  the  Mahrattas  were  running  away.  The  Shah  looked 
at  me,  and  afked  me  what  I  faid  to  that?  I  replied,  that  a  very  fhort  time  would 
prove  the  truth  or  falfehood  of  my  report.  While  I  was  fpeaking,  the  Mahrattas 
having  advanced  about  a  cofs  and  a  half  from  their  Hnes,  and  got  their  cannon  drawn  . 
up  in  a  line,  all  at  once  gave  a  general  difcharge  of  them. 

Upon  hearing  this,  the  Shah,  who  was  fitting  upon  his  horfe,  fmoking  a  Perfian 
Kallian,  gave  it  to  his  fervant,  and,  with  great  calmnefs,  faid  to  the  Navab,  "  Your 
"  fervant's  news  is  very  true,  I  fee."  He  immediately  fent  for  the  Grand  Vt:.ier 
Shah   Pussund  Khan,  who  came   accordingly:    he   ordered  Shah  Pussund 
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Khan  to  take  poft,  with  his  divifion,  on  the  left  of  Nujeib-ul-Dowlah,  and 
confequently  of  the  whole  line ;  the  Grand  Vizier  to  take  poft  with  his  divifion,  in 
the  centre  of  the  line;  and  Berkhordar  Khan,  with  fome  other  chiefs,  with 
their  troops,  on  the  right  of  Hafiz  Rahmut  Khan;  and  Ahmed  Khan  Bun- 
gush,  conlequendy  of  the  whole  line.  When  this  was  done,  he  ordered  the  trum- 
pets and  other  inftruments  to  found  to  battle. 

By  this  time  objedts  began  to  be  difcernible  ;  and  we  could  perceive  the  colours 
of  the  Mabratta  line  advancing  flowly  and  regularly,  with  their  artillery  in  front. 
The  Shah,  rode  along  the  front  of  the  line,  and  examined  the  order  of  all  the 
divifions.  He  then  took  poft,  where  his  little  tent  was  pitched,  in  front  of  his 
camp,  but  in  the  rear  of  the  prefent  line  of  battle,  and  gave  orders  for  the  attack  to 
begin. 

The  Mabratta  army  faced  towards  the  eaftward,  and  their  order  was  as  follows, 
reckoning  from  the  left  flank  of  their  line ; 

Ibrahim  Khan  Gardee, 

Amajee  Guickwar, 

Shu  Deo  Pateil, 

The  Bhow,  with  Biswas  Row  and  the  houfehold  troops, 

Jeswont  Row  PowAR, 

Shumshere  Behader, 

MULHAR  Row, 
JUNKOOJEE  SiNDIA,  &C. 

The  whole  artillery,  Jlniternals,  &c.  were  drawn  up  in  front  of  the  line. 
The  Muffiilinan  army  faced  toward  the  weftward,  and  was  drawn  up  as  follows, 
reckoning  alio  from  the  left  flank  of  their  line : 

Shah  Pussund  Khan, 

nujeib-ul-dowlah, 

Shuja-ul-Dowlah, 

The  Grand  Vizier  Shaw  vulli  Khan, 

Ahmed  Khan  Bungush, 

Hafiz  Rahmet  Khan, 

DOONDY  Kh/^N, 

Amir  Beg  Khan,  and  other  Perjian  Moghols^ 
Berkhordar  Khan, 
All  the  artillery  and  rockets  were  in  front  of  the  line.     Behind   them  were  the 

camels. 
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camels,  mounted  by  the  mufketeers  carrying  Zumburucks,  fupported  by  a  body  of 
Per/ian  mufketeers. 

The  two  armies  facing  each  other  rather  obUquely,  the  divifions  of  Berkhor- 
DAR  Khan,  Amir  Beg,  and  Doondy  Khan,  were  very  near  to  that  of  Ibra- 
him Khan  Gardee.  The  plan  of  the  battle  here  annexed  will  explain  this  more 
clearly  than  any  defcription  in  writing  can  do. 

On  the  7th  of  January^  1761,  foon  after  fun-rife,  the  cannon,  mufketry,  and 
rockets,  began  tcr  play  without  intermiflion,  yet  our  army  fufFered  but  little  by  them; 
for  the  armies  continuing  to  advance  towards  each  other,  the  Mahratta  guns  being 
very  large  and  heavy,  and  their  level  not  eafily  altered,  their  fhot  foon  began  to  pafs 
over  our  troops,  and  fell  a  mile  in  the  rear.  On  our  fide,  the  cannon  fired  but  little, 
except  from  the  Grand  Vizier  ^  divifion. 

As  the  armies  were  advancing  towards  each  other,  Ibrahim  Khan  Gardee 
rode  up  to  the  Bhow,  and,  after  fainting  him,  he  faid,  "  You  have  long  been  dif- 
*'  pleafed  with  me,  for  infilling  on  the  regular  monthly  pay  for  my  people ;  this 
"  month  your  treafure  was  plundered,  and  we  have  not  received  any  pay  at  all ; 
*'  but  never  mind  that ;  this  day  I  will  convince  you  that  we  have  not  been  paid  fo 
"  long  without  meriting  it." — He  immediately  fpurred  his  horfe,  and  returning  to 
his  divifion,  he  ordered  the  ftandards  to  be  advanced,  and  taking  a  colour  in  his 
own  hand,  he  diredled  the  cannon  and  mufketry  of  his  divifion  to  ceafe  firing ; 
then  leaving  two  battalions  oppofed  to  Berkhordar  Khan  and  Amir  Khan's 
divifion,  to  prevent  their  taking  him  in  flank,  he  advanced  with  feven  battalions  to 
attack  DooNDY  Khan  and  Hafiz  Rahmut  Khan's  divifion  with  fixed  bayonets. 
The  Rohillas  received  the  charge  with  great  refolution  ;  and  the  adlion  was  io  clofe, 
that  they  fought  hand  to  hand.  Near  eight  thoufand  Rohillas  were  killed  or 
wounded,  and  the  attack  became  fo  hard  upon  them,  that  but  few  of  the  people  re- 
mained with  their  chiefs  ;  not  above  five  hundred,  or  at  moll  a  thoufand,  with  each, 
after  the  violence  of  the  firfl  charge. 

Hafiz  Rahmut  Khan  being  Indifpofed,  was  in  his  pohmkin,  and  feeing  the 
defperate  ftate  of  affairs,  he  ordered  his  people  to  carry  him  to  Doondy  Khan, 
that  he  might  expire  in  his  prefence :  while,  on  the  other  hand,  Dooxdv  Khan 
was  giving  orders  to  fearch  for  Hafiz  Rahmut  Khan  ;  for  io  great  was  the 
confuiion,  that  no  one  knew  where  another  was.  The  two  battalions  left  to  oppofe 
the  Shah's  flank  divifions-,  as  mentioned  above,  exerted  themfelves  verj'  much,  and 
repulfed  the  Durranics  as  often  as  they  attempted  to  advance.   In  this  adlion,  which 
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lafted  three  hours,  fix  of  Ibrahim  Khan's  battalions  were  almofl  entirely  ruined, 
and  he  himfelf  wounded  in  feveral  places,  with  fpears,  and  with  a  mulket-ball. 
Amajee  Guicwar,  whofe  divifion  fupported  Ibrahim  Khan,  behaved  very  well, 
and  was  himfelf  wounded  in  feveral  places. 

In  the  centre  of  the  line,  the  Bhow  with  Biswas  Row,  and  the  houfehold 
troops,  charged  the  divifion  of  the  Grand  Vizier.  The  Mahrattas  broke  through 
a  line  of  ten  thoufand  horfe,  feven  thoufand  Perfian  muiketeers,  and  one  thoufand 
camels  with  Ziimbiiriicks  upon  them,  killing  and  wounding  about  three  thoufand  of 
them.  Among  the  killed  was  Attai  Khan,  the  Grand  Vizier  ?,  nephew,  who 
had  gained  fo  much  honour  by  the  defeat  of  Gobind  Pundit.  The  divifion  gave 
ground  a  little,  but  the  Grand  Vizier  himfelf  flood  firm,  with  three  or  four  hundred 
horfe,  and  fifty  Zamburiick  camels :  he  himfelf,  in  complete  armour,  difmounted  to 
fight  on  foot. 

The  Navab  Shuja-ul-Dowlah,  whofe  divifion  was  next,  could  not  fee  what 
was  going  on,  on  account  of  the  duft,  but  finding  the  found  of  men  and  horfes  in 
that  quarter  fuddenly  diminifh,  he  fent  me  to  examine  into  the  caufe.  I  found  the 
Grand  Vizier  in  an  agony  of  rage  and  defpair,  reproaching  his  men  for  quitting 
him.  "  Our  country  is  far  off,  my  friends,"  faid  he,  "  whither  do  you  fly  ?"  But 
no  one  regarded  his  orders  or  exhortations.  Seeing  me,  he  faid,  "  Ride  to  my  fon 
**  Shuja-ul-Dowlah,  and  tell  him,  that  if  he  does  not  fupport  me  immediately, 
"  I  muft  perifh."  I  returned  with  this  meffage  to  the  Navab,  vpho  faid,  that  the 
enemy  being  fo  near,  and  likely  to  charge  his  divifion,  the  worft  confequences  might 
follow  to  the  whole  army  if  he  made  any  movement  at  that  time,  which  might  en- 
able the  enemy  to  pafs  through  the  line. 

The  Navab's  divifion  confifted  of  only  two  thoufand  horfe,  one  thoufand  muf- 
keteers,  with  twenty  pieces  of  cannon,  and  fome  fwivels :  but  they  flood  in  clofe 
order,  and  fhowed  fo  good  a  countenance  that  the  enemy  made  no  attempt  upon  it. 
Once  or  twice  they  advanced  pretty  near,  and  feemed  as  if  they  would  charge  us ; 
but  they  did  not. 

On  the  left  of  the  NavaFs  divifion  was  that  of  Nujeib-ul-Dowlah,  who  had 
about  eight  thoufand  Rohilla  infantry  with  him,  and  near  fix  thoufand  horfe.  They 
advanced  flowly  under  cover  of  a  kind  of  breaft-works  of  fand,  which  were  thrown 
up  by  a  great  number  of  Bildars  who  were  with  them,  and  who,  having  finifhed 
one,  advanced  the  diflance  of  half  a  mufket-fhot  in  front  of  that,  under  cover  of 
their  own  people,  and  threw  up  another  j  to  which  the  troops  then  advanced,  while 
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a  third  was  thrown  up  in  the  fame  manner.  They  had  got  on  above  a  cofs  in  this 
method,  and  were  within  a  long  muflcet-fliot  of  the  enemy,  Nujeib-ul-Dowlah 
faying,  "  that  it  behoved  him  to  exert  himfelf,  as  he  was  the  perfon  moft  deeply 
"  interefled  in  the  event  of  that  day,  the  reft  being  only  as  vifitors:"  and,  to  fay 
the  truth,  he  was  a  man  of  lurprifmg  adivity  and  ability. 

He  was  oppofed  by  Junkoojee  Sindia,  and  between  them  there  was  a  mortal 
enmity.  As  the  Rohillas  had  a  great  number  of  rockets  with  them,  they  fired  vol- 
leys of  two  thoufand  at  a  time,  which,  not  only  terrified  the  horfes  by  their  dread- 
ful noife,  but  did  fo  much  execution  alfo,  that  the  enemy  could  not  advance  to 
charge  them.  Befides  which,  the  divifion  of.  Shah  Pussund  Khan,  was  on  the 
right  flank  of  Nujeib-ul-Dowlah  ;  and  that  Durrany  chief,  being  a  brave  and 
experienced  officer,  advanced  in  fuch  good  order,  that  the  Mahrattas  could  make  no 
impreffion  on  it. 

The  adion  continued  in  nearly  this  ftate  from  morning  till  noon,  and,  though 
we  fuffered  leaft  in  point  of  killed  and  wounded,  yet,  upon  the  whole,  the  Mahrat- 
tas feemed  to  have  the  advantage. 

About  noon  the  Shah  received  advice  that  the  Rohillas  and  the  Grand  Vizier  % 
divifions  had  the  worft  of  the  engagement ;  upon  which  he  fent  for  the  Nefuckchees 
(a  corps  of  horfe  with  particular  arms  and  drefs,  who  are  always  employed  in  car- 
rying and  executing  the  Shah's  immediate  commands),  and  two  thoufand  of  them 
being  affembled,  he  fent  five  hundred  of  them  to  his  own  camp,  to  drive  out  by 
force  all  armed  people  whom  they  Ihould  find  there,  that  they  might  affift  in 
the  adion ;  and  the  remaining  one  thoufand  five  hundred,  he  ordered  to  meet  the 
fugitives  from  the  battle,  and  to  kill  every  man  who  fliould  refufe  to  return  to  the 
charge.  This  order  they  executed  fo  effedually,  that  after  killing  a  few,  they  com- 
pelled feven  or  eight  thoufand  men  to  return  to  the  field.  Some  were  alfo  found 
in  the  camp,  and  fome  the  Shah  fent  from  the  referve  which  was  with  him.  Of 
thefe  he  fent  four  thoufand  to  cover  the  right  flank ;  and  about  ten  thoufand  were 
fent  to  the  fupport  of  the  Grand  Vizier^  with  orders  to  charge  the  enemy  fword  in 
hand,  in  clofe  order,  and  at  full  gallop.  At  the  fame  time  he  gave  diredions  to 
Shah  Pussund  Khan  and  Nujeib-ul-Dowlah,  that,  as  often  as  the  Grand 
Vi%ier  fhould  charge  the  enemy,  thofe  two  chiefs  fhould  at  the  fame  time  attack 
them  in  flank. 

About  one  o'clock  thefe  troops  joined  the  Grand  P'izier^  who  immediately  mount- 
ed his  horfe,  and  charged  the  body  of  the  Mahratta  army,  where  the  Bhow  com- 
manded 
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manded  in  perfon  :  Shah  Pussund  Khan  and  Nujeib-ul-Dowl ah  took  them 
in  flank  at  the  fame  time,  which  produced  a  terrible  effed:. 

This  clofe  and  violent  attack  lafted  for  near  an  hour,  during  which  time  they 
fought  on  both  fides  with  fpears,  fwords,  battle  axes,  and  even  daggers.  Between 
two  and  three  o'clock,  Biswas  Row  was  wounded,  and  difmounted  from  his 
horfcj  which  being  reported  to  the  Bhow,  he  ordered  them  to  take  him  up  and 
place  him  upon  his  elephant.  The  Bhow  himfelf  continued  the  a£tion  near  half 
an  hour  longer  on  horfeback,  at  the  head  of  his  men;  when  all  at  "once,  as  if  by- 
enchantment,  the  whole  Mahratta  army  at  once  turned  their  backs  and  fled  at  full 
fpeed,  leaving  the  field  of  battle  covered  with  heaps  of  dead.  The  inftant  they  gave 
way,  the  vidors  purfued  them  with  the  utmoft  fury ;  and,  as  they  gave  no  quarter, 
the  flaughter  is  fcarcely  to  be  conceived,  the  purfuit  continuing  for  ten  or  twelve 
cols  in  every  diredion  in  which  they  fled. 

Of  eveiy  defcription  of  people,  men,  women,  and  children,  there  were  faid  to  be 
five  hundred  thoufand  fouls  in  the  Mahratta  camp,  of  whom  the  greateft  part  were 
killed  or  taken  prilbners :  and  of  thofe  who  efcaped  from  the  field  of  battle  and  the 
purfuit,  many  were  deftroyed  by  the  Zemindars  of  the  country.  Antajee  Man- 
KEESER,  a  chief  of  rank,  v/as  cut  off  by  the  Zemindars  o1  Ferocknagur^ 

The  plunder  found  in  the  Mahratta  camp  was  prodigioufly  great :  you  might  fee 
one  of  our  horfemen  carrying  off  eight  or  ten  camels,  loaded  with  valuable  effe£ts  : 
horfes  were  driven  away  in  flocks  like  flaeep ;  and  great  numbers  of  elephants  were 
alfo  taken. 

Near  forty  thoufand  prifoners  were  taken  alive ;  of  which  fix  or  feven  thoufand' 
took  fheker  in  the  camp  of  Shuja-ul-Dowlah,  who  ported  his  own  people  to 
protedl  them  from  the  cruelty  of  the  Durranies :  but  the  unhappy  prifoners,  who 
fell  into  the  hands  of  the  latter,  were  moft  of  them  murdered  in  cold  blood,  the 
Durranies  faying  in  jeft,  that,  when  they  left  their  own  country,  their  mothers, 
fillers,  and  wives,  defired  that,  whenever  they  fhould  defeat  the  unbeUevers,  they 
would  kill  a  few  of  them  on  their  account,  that  they  alio  might  poffefs  a  }}ierit  in  the 
f,ght  of  God.  In  this  manner  thoufands  were  deftroyed,  fo  that  in  the  Durrany 
camp  (with  an  exception  of  the  Shah  and  his  principal  officers)  every  tent  had 
heads  piled  up  before  the  door  of  it. 

As  foon  as  the  battle  was  over,  all  the  chief  officers  prefented  their  Nezsurs  of 
congratulation  to  the  Seiah;  and  his  majefty,  having  taken  a  flight  view  of  the 
field  ot  battle,  returned  to  his  tent,  as  all  the  other  commanders  did  to  theirs,  leav- 
ing 
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ing  the  Inferior  officers  and  private  foldiers  to  continue  the  plunder  and  purfult  at 
their  own  difcretlon. 

Towards  mornlnr,  fome  of  Berkhordar  Kuan's  Durranies  having  found  the 
body  of  Biswas  Row,  on  his  elephant,  after  taking  the  elephant  and  jewels, 
brought  the  body  to  Shuja-ul-Dowl  ah,  who  gave  them  two  thoufand  rupees  for 
it,  and  ordered  that  it  fhould  be  taken  care  of.  Ibrahim  Khan  Gardee,  though 
feverely  wounded,  had  been  taken  alive  by  Shuja  Kouly  Khan,  one  of  SiiujA- 
ul-Dowlah's  own  people;  which  being  reported  to  his  Excellency,  he  ordered 
him  to  be  carefully  concealed,  and  his  wounds  to  be  drelTed. 

The  Shah  next  day  ordered  Shuja-ul-Dowlah  to  fend  the  body  of  Biswas 
Row  for  him  to  look  at ;  which  he  accordingly  did.  The  whole  camp,  great  and 
fmall,  were  aflembled  round  the  Shah's  tent  to  fee  it ;  and  ever}'  one  was  in  admi- 
ration of  the  beauty  of  its  appearance :  It  was  not  disfigured  by  death,  but  looked 
rather  like  a  perfon  who  lleeps :  he  had  one  wound  with  a  fword  on  the  back  of 
his  neck,  and  a  flight  one  with  an  arrow  over  his  left  eye,  but  there  was  no  blood 
difcoverable  on  any  part  of  his  remaining  clothes.  Upon  fight  of  this  body,  many 
of  the  Durranies  aflembled  in  a  tumultuous  manner,  faying,  "  This  Is  the  body  of 
"  the  king  of  the  unbelievers ;  we  will  have  It  dried  and  fl:uffed  to  carry  back  to 
"  Kabiiir  Accordingly  it  was  carried  to  the  quarter  of  Berkhordar  Khan, 
and  depofited  near  the  tent  of  Mooxy  Lol,  a  Kettery  by  caft:,  who  was  his 
Deiian. 

As  foon  as  Shuja-ul-Dowlah  heard  of  this,  he  waited  upon  the  Shah,  and 
joined  with  the  Grand  Vizier,  reprefented  to  his  majefty,  "  that  enmity  fliould  be 
"  limited  to  the  life  of  our  enemy ;  and  It  Is  always  the  cufliom  of  Hindojian,  that 
"  after  a  victory,  the  bodies  of  the  chiefs,  of  whatever  race  or  tribe,  are  given  up, 
"  that  they  may  receive  their  proper  obfequles,  according  to  the  rules  of  their  par- 
"  ticular  religion :  fuch  conduct,  they  faid,  does  honour  to  the  vliflors,  but  an  op- 
*'  pofite  one  difgraces  them.  Your  majefty  is  only  here  for  a  time,  but  Shuja-ul- 
"  DowLAH,  and  the  other  Hiiidojlany  chiefs,  are  the  flxed  refidents  of  this  couatry, 
"  and  may  have  future  tranfa£tions  with  the  Mahrattas,  when  their  condudl  on  the 
"  prefent  occafion  will  be  remembered ;  therefore  let  the  body  be  given  up  to  them, 
"  that  they  may  adt  as  Is  cuftomary  here." 

This  matter  remained  in  agitation  for  near  two  days,  Nujeib-ul-Dowl  ah,  and 
indeed  all  the  Hindojlany.  chiefs,  joining  in  the  fame  requeft.  I  was  alfo  fent  on 
this  account,  accompanied  by  Meig  Raj,  the  Vakeel  oi  Nujeib-ul-Dowlah,  to 
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the  tents  of  Eerkohrdar  Kuan  and  Mooty  Lol.  A  fecond  time  I  went  alone, 
Avhen  MooTY  Lol  afked  me  if  I  came  on  that  bufmefs  only,  or  would  undertake 
any  thing  further :  I  faid,  "  for  any  thing  that  he  chofe  to  communicate."  Accord- 
in<^v  he  carried  me  privately  into  two  inner  tents;  in  one  I  found  Raja  Baboo 
PuxDiT,  the  Bhov\"s  Vakeel,  who  was  wounded,  with  whom  I  converfed  for  fome 
time;  after  which  I  went  into  the  other  tent,  where  Row  Junkoojee  Sindia  was 
fitting ;  he  was  wounded  with  a  ball,  and  with  a  fpear  in  the  arm,  which  he  wore 
in  a  lling,  and  was  a  youth  about  twenty  years  of  age.  Upon  feeing  me  he  hung 
down  his  head  ;  on  obferving  which,  I  faid  to  him,  "  Why  do  you ,  do  fo.  Sir  ? 
*'  whatever  could  be  expeded  from  human  valour  and  exertion,  you  have  done ; 
"  and  the  deeds  of  that  day  will  live  for  ever  in  the  memory  of  mankind."  Upon 
this,  lifting  up  his  head,  he  faid,  "  True,  no  one  can  contend  with  defliny.  I  with 
"  I  had  died  in  the  field  of  battle  ;  but  it  was  my  fate  to  be  brought  hither.  Thefe 
*'  people  now  require  ranfom  from  me,  nor  would  it  be  difficult  for  me  to  pay  what 
"  they  demand,  but  it  is  impoffible  for  me  to  get  it  here  at  this  time.  You  were  a 
*'  friend  of  my  father's,  and  there  was  always  friendfhip  between  my  family  and  the 
*'  Navai>'s,  and  my  father  did  them  confiderable  fervices  :  if  his  Excellency  will  pay 
*'  the  money  required  for  my  releafe,  it  is  an  obligation  that  I  fhall  never  forget." 
I  affured  him  that  the  Navab  would  not  be  backward,  and  defired  to  know  how 
much  was  required.  Mooty  Lol  faid,  feven  lacks  of  rupees  was  the  fum  men- 
tioned, but  that  it  might  probably  be  fettled  for  lei's.  I  immediately  returned  to  the 
Navab^  whom  I  found  fitting  with  Nujeib-ul-Dowlah  ;  I  told  him  all  that  had 
pafled  refpefting  the  bufmefs  he  fent  me  upon ;  but  as  I  well  knew  the  enmity 
which  Ni;  yEiB-UL-DowLAH  bore  to  the  family  and  perfon  of  Junkoogee,  and 
thought,  that  from  his  good  intelligence  he  might  have  fome  intimation  that  Jun- 
koogee was  taken  alive,  1  thought  it  beft  to  avoid  faying  any  thing  about  him  to 
the  Navab  at  that  time,  and  went  away  to  another  part  of  the  tent:  but  Nujeib- 
ul-Dowlah,  who  had  oblerved  me,  faid  to  the  Navab,  "  From  the  countenance 
"  of  Casi  Raja,  I  perceive  he  has  fomething  elfe  to  fay  which  my  prefence  pre- 
*'  vents."  SnujA-UL-DowLAji  replied,  that  there  were  no  fecrets  between  them 
nwo ;  and  immediately  calling  me,  made  me  fwear  by  the  Ganges^  to  fpeak  all  that 
I  fliould  have  done  if  Nujeib-ul-Dowlah  had  not  been  there;  which  being  thus 
compelled  to  do,  I  did.  Nujeib-ul-Dowl ah,  who  was  mafter  of  the  moft  pro- 
found dilfimulation,  faid,  that  it  was  highly  proper,  and  becoming  great  men,  to 
relieve  their  enemies  under  fuch  circumllanccs  j  he  therefore  begged  that  Shuj  a- 
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UL-DowLAH  would  fettle  the  ranfom  of  Junkoojee,  and  that  he  himfelf  would 
pay  half  of  it.  This  was  his  profeflion ;  and  foon  after  taking  leave,  he  went  to 
the  Grand  Vizier,  and  informed  him  of  all  the  particulars. 

As,  on  one  hand,  Nujeib-ul-Dowl ah  wifhed  to  exterminate  the  family  of 
Sindia,  the  Grand  Vizier  alfo  was  an  enemy  to  Berkhordar  Khan,  whom  he 
hoped  to  injure  by  difcovering  this  fecret  negociation  :  they  therefore  went  imme- 
diately together  to  the  Shah,  and  laid  the  affair  before  him.  His  Majefty  fent  for 
Berkhordar  Khan,  and  queftioned  him  about  having  concealed  Junkoojee  ; 
but  he  pofitively  denied  having  any  knowledge  of  it.  The  Grand  Vizier  then  fent 
for  me  to  prove  the  fadl ;  but  even  after  that,  Berkhordar  Khan  perfifted  to 
deny  it.  Upon  which  the  Shah  ordered  his  Nefuckchees  to  fearch  the  tents  of  that 
chief.  Thus  driven  to  extremity,  Berkhordar  Khan  immediately  difpatched 
orders  to  his  people  to  put  both  the  prifoners  to  death,  and  bury  them  privately, 
before  thofe  fent  by  the  Shah  fhould  arrive  to  look  for  them:  which  was  done  ac- 
cordingly, and  thus  thofe  unhappy  people  loft  their  lives. 

Ibrahim  Khan  Gardee  had  hitherto  remained  in  Shuja-ul-Dowlah's 
camp,  and  it  was  his  Excellency's  intention  to  fend  him  privately  to  Lucnow ;  but 
fome  of  the  Shah's  people  getting  information  of  this,  informed  his  Majefty  of  it, 
who  fent  for  his  Excellency,  and  queftioned  him  on  the  fubjedt.  He  at  firft  denied 
it,  but  at  length  the  Shah,  by  dint  of  perfuafion  and  flattery,  got  him  to  confefs 
it.  Immediately  (as  had  been  preconcerted)  a  great  number  of  Durrania  furround- 
ed  the  Shah's  tent,  crying  out,  "  Ibrahim  Khan  is  our  greateft  enemy,  and  has 
"-  been  the  deftroyer  of  multitudes  of  our  tribe ;  give  him  up  to  us,  or  let  us  know 
"  who  is  his  protedlor,  that  we  may  attack  hini."  Shuja-ul-Dowlah  put  his 
hand  upon  his  fword,  and  faid,  "  Here  he  is ;"  and  things  were  very  near  coming 
to  extremity,  when  the  Grand  F/z/Vr  interfered,  and  taking  Shuja-ul-Dowlah 
afiide,  he  entreated  him  to  confign  Ibrahim  Khan  to  his  care  for  one  week,  pro- 
mifmg  to  reftore  him  fafe  at  the  end  of  that  time.  The  Navab  expreffed  fome 
apprehenfion  of  intended  treachery  ;  but  the  Grand  Vizier  fwearing  on  the  Koran 
that  no  harm  fhould  befal  the  prifoner,  Shuja-ul-Dowlah  fent  for  Ibrahim 
Khan,  and  delivered  him  into  the  Grand  Vizier  s  hands. 

The  Shah  ordered  him  to  be  brought  into  his  prefence,  and  infultingly  alked 
him,  "  how  a  man  of  his  courage  came  to  be  in  fuch  a  condition  ?"  He  anfwered, 
*'  that  no  man  could  command  his  deftiny;  that  his  mafter  was  killed,  and  himfelf 
"  wounded  and  prifoner;  but  that,  if  he  furvived,  and  his  Majefty  would  employ 

"  him 


43t)  AN  ACCOUNT  OF 

"  Iihn  in  his  ferviee,  he  was  ready  to   fhew  the  Hime  zeal  for  him  as  he  had  done 
"  for  the  Bhow."     The  Shah   gave   him   back   in  charge  to  the  Grand  Vizier,  • 
M-liere  he  was  treated  with  the  greateft  crueky  ;  and,  as  it  is  faid,  they  ordered  poi- 
fon  to  be  appUed  to  his  wounds,  fo  th-at  he  died  the  feventh  day  after. 

The  day  after  the  battle,  the  Shah,  fuperbly  dreffed,  rode  round  the  field  of 
battle,  where  he  found  thirty-two  heaps  of  the  flain  of  different  numbers,  moft 
of  them  killed  near  each  other,  as  they  had  fought ;  befides  thefe,  the  ditch  of  the 
Bhow's  camp,  and  the  jungles  all  round  the  neighbourhood  of  Panipiit,  were  filled 
with  bodies.  The  Shah  enffered  the  town  of  Pariiput,  and,  after  vifiting  the  fhrine 
of  Boo  Ally  Kalinder,  he  returned  to  his  tents. 

Shuja-ul-Dowlah  took  fome  hundreds  of  BiJJ:ties  with  him  to  the  field  of 
battle,  to  walh  the  bodies,  and  look  for  thofe  of  the  chiefs,  efpecially  for  that  of  the 
Bhow;  and  carried  the  Mahratta  Vakeels  Sinadur  Pundit,  and  Gunneish 
Pundit,  and  other  prifoners,  who  knew  the  perfons  of  all  the  chiefs,  to  affift  him 
in  finding  them  out.  Accordingly  they  found  the  bodies  of  Jeswunt  Row  Pow- 
AR,  and  the  fon  of  Pala  Jadoo,  and  many  others. 

The  fecond  day,  after  the  ftrlfteft  fearch  had  been  made  for  the  body  of  the 
Bnow,  advice  was  brought  that  a  body  was  laying  about  fifteen  cofs  from  the  field 
of  battle,  which  appeared  to  be  that  of  a  chief:  Shuja-ul-Dowlah  immedi- 
ately went  to  the  place,  and  had  the  body  wafhed:  fome  pearls  of  the  value  of  three 
or  four  hundred  rupees  each,  being  found  near  the  body,  confirmed  the  belief  of  its 
being  that  of  a  perfon  of  rank.  The  pearls  the  Navab  gave  to  Sinadur  Pundit 
the  Mahratta  Vakeel,  who,  as  well  as  the  reft  of  the  Mabrattas  who  came  to  find 
out  the  bodies  burft  into  tears,  and  declared  this  to  be  the  body  of  the  Bhow, 
ivhich  they  difcovered  by  feveral  natural  marks,  which  the  Bhow  was  known  to 
have  about  him.  Firft,  a  black  fpot  about  the  fize  of  a  rupee  on  one  of  his  thighs; 
fecondly,  a  fear  in  his  back,  where  he  had  been  wounded  with  a  Kiittar  by  Ma- 
ZUFI-ER  Khan  ;  and  thirdly,  in  his  foot  the  fortunate  lines,  called  by  the  aftro- 
logers,  Puddum  Mutch.  The  body  was  that  of  a  young  man  about  thirty-live  years 
old,  and  ftrongly  made  ;  and  as  it  was  known  that  the  Bnow  every  day  made  one 
thoufand  two  hundred  proftrations  before  the  fun,  fo  were  there  the  marks  of  fuch 
a  practice  on  the  knees  and  hands  of  this  corpfe. 

While  we  were  thus  employed,  I  obfcrved  one  of  the  Durranies,  who  ftood  at 
a  diftance  and  laughed  ;  which  I  remarked  to  the  Navab,  and  told  him,  that  per- 
haps that  man  might  know  fomething  refpeding  the  body.     The  Navab  took  him 
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aiide,  and  queftloned  him  ;  to  which  he  anfwered,  "  I  faw  this  perfon  feverail 
"  times  during  the  battle  ;  he  was  extremely  well  mounted,  and,  in  the  courfe  of 
"  the  adtion  two  of  his  horfes  were  killed  under  him  ;  at  laft  he  received  feveral 
**  wounds,  and  was  difmounted  from  his  third  horfe.  About  this  time  the  Mab~ 
"  ratfa  army  fled  on  all  fides,  yet  this  perfon  feemed  ftill  to  preferve  his  prefence 
**  of  mind.  He  was  well  dreflcd,  and  had  many  jewels  on,  and  he  retired  with  a 
*'  Ihort  fpear  in  his  hand,  and  with  a  refolute  afpeit.  I  and  fome  others  purfued 
"  him  for  the  fake  of  his  jewels,  and,  having  furrounded  him,  we  afked  him  if 
•'  he  was  fome  chief,  or  the  Bhow  himfelf :  and  told  him  not  to  be  afraid,  for 
"  we  would  do  him  no  harm,  but  carry  him  wherever  he  defired.  As  he  made 
"  no  reply  one  of  my  companions  grew  angry,  and  wounded  him  with  a  fpear, 
"  which  he  returned ;  upon  which  we  killed  him,  and  cut  off  his  head,  but  not 
•*  without  his  wounding  two  or  three  of  us :  the  head  another  perfon  has  got." 
This  laft  circumftance  was  not  true,  for  the  head  was  afterwards  found  with  this 
very  man. 

The  Navab  carried  the  body,  and  that  of  Suntajee  Najah  (which  had  forty- 
cuts  of  fwords  upon  it)  to  the  camp,  upon  two  elephants,  and  informed  the  Shah 
of  all  the  circumftances. 

The  Shah,  in  compliment  to  Shuja-ul-Dowl  ah,  gave  orders  that  thefe  two  bo- 
dies, together  with  the  body  of  Biswas  Row,  fhould  be  burnt,  according  to  the 
cuftom  of  their  cafts;  and  fent  twenty  of  his  Nefuckchees  to  attend,  and  prevent  the 
Durranies  from  giving  any  interruption  to  the  ceremony.  His  excellency  gave 
the  bodies  in  charge  to  me,  and  told  me  that  I  was  of  the  fame  country  and  tribe, 
and  therefore  he  defired  that  I  would  burn  them  with  the  proper  ceremonials ;  and  he 
fent  Rajah  Anufghire  with  the  Nefuckchees  to  attend  me.  Accordingly  I  carried 
them  to  a  fpot  between  the  Shah's  camp  and  the  NavaFs,  and,  having  wafhed 
them  with  Ganges  water,  and  perfumed  them  with  fandal  wood,  I  burnt  them. 

About  two  thoufand  of  the  fugitives  from  the  Bhow's  camp,  who  had  efcaped 
from  flaughterby  Shuja-ul-Dowl  ah's  protedlion,  were  prefent  on  this  occaiion, 
and  all  were  of  opinion  that  the  headlefs  body  was  the  Bhow's;  but  ftill,  the  head 
not  having  been  feen,  there  was  fome  room  for  doubt.  In  the  evening,  after  burn- 
ing the  bodies,  we  returned  to  camp.  At  night  Shuja-ul-Dowl ah  went  to 
the  Grand  Fizier,  and  told  him  what  the  Dun-any  had  faid  refpeding  the  head. 
The  Fizier  fent  for  the  Durrany  who  belonged  toBERKHORDAR  Khan,  and  told 
him.  not  to  fear  being  obliged  to  give  up  his  plunder,  that  he  fhould  keep  it  all  if 
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he  would  confefs  where  the  head  was.  Upon  this  the  Durrany  brought  U  wrap- 
ped up  in  a  cloth,  and  threw  it  down  before  the  Grand  Vizier.  Rajah  Baboo" 
Pundit,  the  Mahratta  Vakeel,  being  fent  for  to  look  at  the  head,  immediately  faid,. 
"  This  is  the  head  of  the  Bhow  :  he  was  my  mafter,  and  the  care  of  this  is  a  fa- 
"  cred  duty  to  me;  let  me  beg  that  this  head  may  be  given  to  me,^  and  that  I  may  be 
"  permitted  to  burn  it,  according  to  the  ceremonial  of  our  religion."  The  Grand 
Vizier  fmiled  at  this  requeft,  and  gave  the  head  to  him,  at  the  fame  time  fending, 
fome  Nefiickchees  with  him  for  his  protedion.  Rajah  Baboo  Pundit  carried  the. 
head  on  the  outfide  of  the  camp,  and  burnt  it ;  after  which  no  man  doubted  that 
the  Bhow  was  a£tually  killed.  And  this  concludes  all  that  I  perfonally  know 
refpeding  this  battle  and  the  death  of  the  Bhow. 

I  afterwards  learned  from  other  parts  of  the  country,  that  Mulhar  Row,  Ama» 
JEE  GuicKWAR,  Betal  Shu  Deo,  and  fome  other  chiefs,  fled  from  the  battle, 
and  efcaped.  One  of  the  Bhow's  wives  efcaped  on  horfeback,  and  got  fafe  to 
Deig,  where  Rajah  Surja  Mul  received  her  with  great  refped:,  gave  her  money, 
clothes,  and  a  falankin,  and  fent  her  with  an  efcort  to  Janjy^  whence  fhe  got  fafe  to 
the  Tie  can. 

Shumshere  Behader  got  to  Beig^  wounded;  Surja  Mul  had  his  wounds. 
taken  the  greateft  care  of,  but  he  died  foon  after;  and  his  tomb  is  at  Deig. 

The  fifth  day  after  the  battle,  the  Shah  returned  to  Dehly,  which  he  reached  ia 
four  marches.  He  wifhed  to  feize  on  the  empire  of  Hindojian ;  but  GoD  difap- 
proved  of  this  defigru 

After  our  return  to  Dehly,  Shuja-ul-Dowlah  fent  all  the  fugitives  from  the 
Mahratta  camp,  who  had  taken  fhelter  with  him,  under  a  guard  of  his  own  troops,, 
to  the  boundary  of  the  Jauts  dominions,  where  they  were  fafe. 

Eight  days  after  this,  by  the  pleafure  of  GoD,  all  the  Durratties  mutinied  In  a. 
body,  and  Infilled  on  the  difcharge  of  their  arrears  for  the  two  years  paft,  and  alfo. 
that  they  fhould  immediately  march  back  to  Kabul.  This  confufion  lafted  for  fome 
days,  during  which  time  the  Durranies  quarrelled  with  Shuja-ul-Dowlah's- 
people,  and  threatened  to  attack  his  camp.  His  Excellency,  highly  provoked  at 
this,  went  to  the  Grand  Vizier,  and  afked  him,  "  if  that  was  the  treatment  he. 
"  was  to  experience  after  all  the  fine  promifes  tliat  had  been  made  to  him  ?"  The.- 
Vizier  aflured  him,  that  both  the  Shah  and  himfelf  had  the  higheft  refped  and  at- 
tention for  his  Excellency ;  but  that  the  Durranies  were  out  of  all  power  of  con- 
troul,     "  Then  (faid  the  NavabJ,  I  fee  the  value  of  your  promifej"  and  got  up  tor 
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depart.  The  Vizier  embraced  him,  faying,  "  We  fhall  meet  again ;"  but  his  Ex- 
cellency made  no  reply. 

As  foon  as  he  returned  to  his  own  camp,  he  confulted  with  his  friends ;  and  all 
agreed  that  It  was  no  longer  advifeable  to  remain  with  the  Shah's  army.  Accord- 
ingly in  the  afternoon  he  decamped,  and  marched  fifteen  cofs  that  night ;  and  in 
this  manner,  by  five  forced  marches,  he  got  to  Mindy  Gaut  on  the  Ganges.  He 
was  apprehenfive  that  the  Shah  might  be  fo  provoked  at  the  abruptneft  of  his  de- 
parture, as  to  order  him  to  be  purfued  ;  but  no  fuch  ftep  was  taken ;  and  the  Na^ 
vab  crofled  the  Ganges,  and  returned  with  fafety  into  his  own  dominions. 

After  this,  we  learned  from  the  news- writers,  the  Shah,  finding  it  impoffible  to 
pacify  his  army  by  any  other  means,  was  obliged  to  give  up  his  views  in  Hindoflan 
and  to  return  to  Kabul \  having  received  above  forty  lacks  of  rupees  from  Nujeib- 
ul-Dowlah  for  the  affiftance  which  he  liad  given  him. 

Though  this  narrative  is  written  from  memory,  and  long  fince  the  events  hap- 
pened, I  do  not  believe  that  I  have  omitted  any  circumftance  of  importance ;  and 
thofe  who  refleft  upon  thefe  tranfadions,  will  believe  that  Providence  made  ufe  of 
Ahmed  Shah  Durrany,  to  humble  the  unbecoming  pride  and  prefumption  of 
the  Mahrattas ;  for  in  the  eyes  of  God  pride  is  criminal. 

NOTES. 
P.  412.  inviting)  This  meafure  of  the  Show's  feems  to  have  been  merely  a  political  artifice,  to  difunitc 
the  Hindojiany  chiefs,  by  exciting  in  fome  of  them  a  hope  of  a  participating  in  his  conquefts ;  for  the  pre- 
ceding condudl  of  the  Bhow  gives  little  reafon  to  believe  that,  if  the  Dttrranies  and  Rohillas  had  been  out 
of  the  queftion,  he  virould  have  allowed  the  exiftence  of  any  power  in  Hindoflan  but  that  of  the  Mah- 
rattas. 

P.  416.  children)  This  is  a  compliment  very  common  among  eaftern  nations;  and,  like  moft  of  their 
other  compliments,  means  nothing  at  all. 

P.  417.  addrefs)  Of  this  they  are  extremely  tenacious;  and  it  is  a  thing  fo  very  particularly  attended  to 
in  the  eaft,  that  thofe  who  have  occafion  to  correfpond  with  the  Afiaticks,  cannot  be  too  well  acquainted 
with  every  one's  addrefs ;  for  any  deviation  excites  either  difguft  or  ridicule. 

P.  420.  Pagah)  The  word  Pagah  has  the  fame  figniflcation  among  the  Mahrattas  as  Risalah  has  among 
the  Perjians  and  Moguls ;  and,  being  indefinite  in  the  number  of  troops  of  which  it  confills,  may  be  ren- 
dered pretty  fairly  by  our  word  brigade.  I  have  known  It  applied  to  a  command  of  three  hundred  horfe, 
and  I  have  alfo  known  it  qfed  in  the  fame  fcnfc  to  defcribe  one  of  fome  thoufands  of  horfe  and  foot  with 
artillery. 

P.  421.  Findarrics)  The  Pindarries  are  the  freebooters  of  the  Mahratta  armies,  and  ufually  as  nume- 
rous as  thofe  they  account  their  regulars.  They  are  mounted  on  fmall  but  hardy  horfes,  and  ferve  for 
plunder  only.     The  chiefs  under  whom  they  engage,  enter  into  certain  articles  of  agreement  with  the  chief 
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commanding  the  Mahmtta  army,  refpefting  the  dlvifion  of  plunder ;  and  the  Pindan-'tes  alfo  have  particu- 
lar conditions,  on  which  they  ferve  under  their  chiefs.  Their  principal  ufe  is  in  laying  wafte  an  enemy's 
country,  or  their  own  when  invaded ;  which  they  do  with  great  alacrity  and  efFeft  :  alfo  in  attacking  the 
jjggg^gg  ^„d  camp-followers  of  an  enemy's  army.  Another  thing,  which  makes  them  extremely  ufeful  to 
their  own  army,  is,  that  every  Pindarry  has  a  pair  of  large  bags  on  his  faddle,  which,  after  his  day's  ex- 
curfion,  he  in  the  evening  brings  into  camp,  filled  with  wheat,  barley,  rice,  or  fome  other  ufeful  griin, 
plundered  from  the  villages,  which  is  fold  in  the  bazar  for  fomething  below  the  market-price;  fo  that  ten 
thoufand  Pitidarries  are  at  leaft  as  ufeful  to  the  fupply  of  their  own  army  as  an  equal  number  of  Bunneahs 
with  carriage-bullocks  would  be. 

P.  421.  The  troops)  This  feems  to  have  been  the  crifis  of  the  Bhow's  fortune :  had  he  boldly  attacked 
the  Shah  while  he  was  pafling  the  Jumna,  he  would  probably  have  totally  defeated  him. 

Ibid,  his  camp.)  Colonel  DowE  fays,  that  the  Bhow  occupied  the  lines  formerly  thrown  up  by  Ma- 
HOMMED  Shah,  and  that  the  Durrany  Shah  polled  himfelf  in  the  more  fortunate  camp  of  Nadir  Shah. 
Kassi  Rajh  does  not  notice  this,  but  fays  that  the  Bhow  dug  a  trench  round  his  camp.  The  point  how- 
ever is  of  little  confcquence. 

P.  429.  January)  Colonel  DowE  fays,  it  was  on  the  20th,  not  the  6th  of  Jemad-td-Sani.  The  reader 
may  believe  either,  without  any  injury  to  the  fa<St  of  the  battle  itfelf.  Dates  are  exceedingly  inaccurate  itt 
all  oriental  produftions. 

P.  430.  dujt.)  This  may  appear  extraordinary  to  thofe  who  have  never  feen  a  large  army  of  horfe  gal- 
loping about  on  a  dully  plain,  m  a  hot  climate,  but  is  a  very  natural  and  true  defcriptiou  to  thofe  whO' 

have. 

If  I  am  not  miftaken,  Plutarch  mentions,  as  one  of  the  moll  cruel  fufferings  of  Crassus's  army,  when 
defeated  in  Parihia,  that  the  Parthians  galloped  round  them  continually,  and  almoft  fufFocated  the  foldiers 
with  dull. 

P.  431.  enmity.)  Dattea  ju  Pateil,  the  brother  of  Junkoogee,  had  been  killed  the  year  before,  in 
the  battle  of  Badelly,  againft  Nujeib-ul-Dowlah. 

Jhld.  orders)  Thefe  orders  of  Ahmed  Shah  evince  much  military  knowledge  r  perhaps  better  can 
fcarcely  be  imagined  in  the  fituation  of  affairs ;  and  the  fuccefs  was  complete. 

P.  432.  enchantment)  The  Mahratta  army  fled  in  confequence  of  the  death  of  Biswas  Row,  their  chief. 
This  is  always  the  cafe  with  JJtatick  armies. 

Jbtd.  fouls)  This  number  feems  very  great,  but  any  perfon  acquainted  with  the  multitude  of  followers 
in  an  Indian  camp,  will  not  diftelieve  it.  Even  in  EngliJ}}  camps  in  India^  three  followers  to  each  fighting 
man,  is  confidered  as  a  moderate  number. 

Ihid.  merit)  This  is  looked  upon  as  highly  beneficial  to  the  fouls  of  the  faithful;  and  almoft  a  certain 
paflport  to  paradife. 

P.  434.  Ganges)  This  is  one  of  the  many  inftances  among  this  people,  where  abfurd  fuperftition  is 
brought  in  excufe  of  lax  morality.  What  the  author  adverts  to  is  very  common,  both  among  Hindoos  and 
Mujfulmans.  It  is  rather  an  adjuration  than  any  thing  that  might  reafonably  be  deemed  obligatory  (even 
though  its  obje£l  were  innocent)  on  the  perfon  on  whom  it  is  involuntarily  impofed ;  and  is  ufually  prac- 
tifed  to  make  men  betray  fecrets  which  they  are  bound  in  honour  to  conceal.  He  who  wiflics  to  difcover 
the  fecret,  fays,  "  I  adjure  you  by  the  Ganges,  or  the  Koran,  or  your  fon's  head."  This  the  other  pretends  to^ 
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confidcr  a  fuificicnt  compulfion  for  him  to  betray  his  truft :  I  fay  pretends,  becaufe  where  the  fecret  regards 
their  own  intereft  or  fafety,  they  are  very  far  from  allowing  an  equal  force  to  the  adjuration. 

P.  436.  n-tieliy)  The  caufe  of  this  extraordinary  ermiity  to  Ibrahim  Khan,  was  his  having  fought  on 
the  fide  of  the  infidels  againft  the  true  believers. 

P.  438.  killed)  Notwithftanding  all  this,  however,  in  the  year  1779,  a  man  appeared,  who  called  himfelf" 
the  Bhow,  and  from  many  circumftances  obtained  credit  for  fome  time. 

Hecamefirftto  ^/fl/w,  and  made  himlelf  knownto  Lala  Balgobind,  a  merchant  with  whom  the  Bhow 
had  been  on  terms  of  friendfhip.  Balgobind  was  fo  far  perfuaded  of  his  identity,  that  he  treated  and 
entertained  him  with  great  refpe£l :  but,  though  he  brought  many  circumftantial  proofs  that  he  was  the 
Bhow,  and  his  age,  perfon,  and  fcveral  marks  about  his  body,  ftrongly  fupported  that  belief,  flilll  there  ap- 
peared a  difference  in  temper  and  manner,  which  excited  doubt.  Balgobind  having  expreffed  his  wifh  to 
be  fatisfied  refpe£ling  this,  the  perfon  replied,  that  after  the  battle  and  purfuit,  from  which  he  efcaped 
alive,  though  wounded,  he  fled  to  the  hills  of  Kamaoim,  where  he  lived  five  years  among  a  fraternity  of 
Fakeirs,  conforming  to  all  their  aufterities  ;  which  mufl  necefTarily  have  made  a  great  change  in  his  man- 
ners. That  after  this,  he  had  reCded  fome  time  in  Rohikimd,  and  had  travelled  to  many  places  in  the  dif- 
guife  of  a  Byraghy  fakeir,  "  At  length,"  faid  he>  "  I  am  arrived  here,  and  we  mull  devife  the  belt  me- 
"  thod  for  me  to  declare  myfelf."  Balgobind  told  him,  that,  as  there  were  many  Mahrattas  at  Benares 
to  whom  the  Bhow  was  known,  he  had  better  fi.rft  Ihew  himfelf  there.  Accordingly  he  went  to  Chutter- 
kote,  in  Bandelcundf  from  whence  he  wrote  (as  the  Bhow)  to  Morjee  Bhut,  Ramchund  Gotkur,  and 
GuNNEisH  Bhut,  at  Benares'^  informing  them  that  he  was  arrived  at  Chutterkote,  and  defiring  them  to 
come  to  him  immediately. 

Upon  receipt  of  this  letter,  Mohjee  Bhut,  the  fbn  of  Ramchund  Gotkur,  and  Doondoo  Bhut, 
who  was  an  old  fervant  of  the  Bhow,  fet  out  for  Chutterkote,  where  they  immediately  waited  upon  the  fup- 
pofcd  Bhow,  and  had  a  long  conference  with  him  ;  after  which  they  retired  to  a  houfe  in  the  town.  Next 
day  they  waited  upon  him  again,  when,  in  the  courfe  of  the  converfation,  the  fuppofed  Bhow  told  them, 
that  as  he  had  left  many  lacks  of  rupees,  as  a  depofit  with  them,  before  the  battle  of  Paniput,  he  defired. 
that  they  would  furnifh  him  with  fome  money,  to  defray  the  expence  of  the  rank  which  he  meant  to  alTert. 
On  this  they  immediately  got  up,  and  went  away ;  and  from  that  timie  they  began  to  circulate  a  report 
that  this  was  not  the  Bhow,  but  an  impoftor.  When  he  heard  this,  he  reproached  them  with  ingratitude, 
and  told  them  that  he  would  come  to  Be/tares,  and  eftablifh  his  claims  upon  them  :  they  however  perfifted 
to  deny  them,  and  returned  to  Benares.  The  fuppofed  Bhow  followed  them,  and  arriving  at  Benares,  went 
to  refide  at  the  houfe  of  Doondoo  Bhut,  who  all  along  acknowledged  him.  Here  feveral  Mahrattas,  and 
other  confiderable  inhabitants  of  that  town  went  to  fee  him,  and  were  fo  far  convinced  of  his  identity,  that 
they  gave  and  lent  him  large  fums  of  money.  Several  of  the  Mahrattas  alfo  ate  with  him,  in  proof  of  their 
belief  of  his  ftory.  Lut  four  or  five  of  the  principal  merchants,  whom  he  had  afferted  to  be  his  debtors, 
would  not  viCt  him ;  at  which  he  was  fo  much  provoked,  that  he  fent  word  to  Morjee  Bhut,  Ram- 
CHUNDER  Gotkur,  and  Gunneish  Bhut,  either  to  pay  him  what  they  owed  him,  by  fair  means,  or  that 
he  would  compel  them  by  force :  at  the  fame  time  he  began  to  raife  fome  troops  in  the  town,  and  foon  got 
together  fome  hundreds  of  the  kind  of  foldiery  procurable  in  every  town  of  H'mdoftan.  He  alfo  got  a  pal- 
key,  and  two  or  three  horfes  for  himfelf,  with  which  cavalcade  he  ufed  to  come  into  the  town,  and  pafs  ia 
terror  round  the  houfes  of  his  debtors,  who  were  much  alarmed  left  he  Ihould  feize  upon  them  and  carry 
them  off.  , 

Mr.  Thomas  Gra-BAm,  who  at  this  time  was  refident  on  the  part  of  the  company  at  Benares,  hearing 
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of  thefe  proceedings,  inquired  of  feveral  perfons  of  charadlcr,  whether,  in  their  opinion,  this  man  -was  the 
Bhow  or  not;  who  all  replied  that  he  certainly  was  an  impoftor.  While  this  inquiry  was  going  on,  it 
was  difcovered  that  Doondoo  Bhut,  a  confidential  friend  of  the  Bhow  (as  has  been  faid  before)  was  car- 
rying on  feme  fecret  negociation  with  Raja.  Cheyt  Sing,  who  had  fent  him  money  at  different  times. 
]Mr.  Graham  was  led  to  believe,  from  many  circumflances,  that  one  obje£l:  of  this  negociation  was  to 
have  him  deftroyed,  under  cover  of  fome  popular  infurreftion ;  the  Raja  having  at  that  time  conceived  a 
jealoufy  of  him,  on  account  of  his  knowledge  in  the  affairs  of  that  diflrift,  which  the  Raja  wifhed  as  much 
33  pofTible  to  conceal.  As  the  Englif}  were  then  at  war  with  the  Mahrattas,  and  Raja  Cheyt  Sing 
thought  to  be  rather  difTatisfied  with  the  government,  Mr.  Graham  was  very  naturally  alarmed  at  thb 
intelligence,  and  fent  a  meflage  to  the  Raja,  requefling  that  he  would  explain  himfelf.  In  reply.  Raja 
Cheyt  Sing  aflured  him  that  he  was  perfeftly  ignorant  of  the  matter  in  queftion,  and  defired  that  Mr. 
Graham  would  fend  for  the  perfon  himfelf  and  inquire.  Mr.  Graham  accordingly  did  fend  for  him, 
but  he  peremptorily  refufed  to  come,  with  expreflions  of  contempt  for  the  refident's  authority. 

Mr.  Graham  having  advifed  the  Raja  of  this,  and  called  upon  him  for  affiftance,  as  the  perfon  in  whofe 
hands  the  government  of  the  country  was,  as  to  its  police,  the  Raja  immediately  fent  the  Aineer  and  Cutwal 
of  Benares  witli  a  detachment  of  Sepoys,  to  feize  upon  the  fuppofed  Bhow,  and  confine  him.  They  ac- 
accordingly  furrounded  the  houfe  in  which  he  refided,  and,  after  fome  little  refiftance,  they  took  him  pri- 
foner,  and  carried  him  to  Mr.  Graham,  who  afked  him  fome  queftions  5  to  which  his  anfwers  were  not 
fatisfadtory,  and  rather  tending  to  confirm  the  fufpicions  already  conceived  of  Raja  Cheyt  Sing. 

The  fuppofed  Bhow  remained  a  prifoner  in  the  Aumfins  Cutcherry  at  Benares,  till  Mr.  Graham  hav- 
ing ^onfultcd  the  board  at  Calcutta,  received  their  orders  to  fend  him  to  Chunarghtir,  and  deliver  him  in 
charge  to  the  commanding  officer  there  •,  and  they  at  the  fame  time  direfted  him  to  inquire  particularly 
into  the  truth  or  falfehood  of  his  ftory.  This  perfon  was  accordingly  confined  at  Chunarghur,  where  Mr. 
Graham  went  feveral  times,  and  fent  for  the  prifoner,  whom  he  queftioned  particularly  refpeftlng  his 
whole  ftory ;  the  refult  of  which  was,  his  feeling  fome  difpofition  to  credit  his  being  the  Bhow,  and  occa- 
fionally  affifting  him  with  money.  Soon  after,  Mr.  Graham  went  to  Calcutta,  carrying  with  him  an 
agent  on  the  part  of  the  fuppofed  Bhow;  but  in  a  fhort  time  after,  he  himfelf  going  to  Madras  as  fecre- 
tary  to  Sir  Eyre  Coote,  nothing  was  determined  refpefting  that  affair,  and  the  unfortunate  man  remained 
a  prifoner  till  Augujl,  1781,  when  Mr.  Hastings,  the  Governor  General,  came  to  Benares,  and  the  troubles 
with  Raja  Cheyt  Sing  commenced.  During  the  time  of  Mr.  Hastings's  refidence  at  Chunarghur,  he 
fent  for  the  prifoner,  and,  after  hearing  his  flory,  ordered  him  to  be  releafed.  The  man  returned  to  Be- 
nares, where  he  died  foon  after. 

Among  others,  Kassi  Rajii  Pundit,  the  author  of  this  book,  being  at  Benares,  when  the  fuppofed 
Bhow  refided  there,  went  to  fee  him,  and  faid  (as  Balgobind  had  done)  that  the  perfon  exactly  refembled 
the  real  Bhow,  and  that  the  marks  upon  him  (the  fame  as  mentioned  in  his  narrative  of  the  battle  of  Pa- 
niput)  exa£l:ly  correfponded,  but  that  the  manner  and  temper  were  different. 

Thus  the  afl'alr  ftands  at  prefent  a  fubjeft  for  unbounded  conje£lures ;  and  the  Benares  Bhow  will  gene- 
rally be  clafTcd  with  Lambert  Simnei.,  Perkin  Warbeck,  the  Rujftan  Demetrii,  and  many  others 
whom  ill  fuccefs  has  tranfmittetl  to  pofteiity  as  importers,  when  better  fortune  in  the  precarious  appeal  to 
the  fword,  would  perhaps  have  fl.unped  them  the  real  much-injured  heirs  of  their  domains,  reflored  by  the 
hand  of  Heaven,  to  blcfs  their  fubje(!is  by  the  benign  exercife  of  legitimate  authority. 

"  The  vanquifli'd  rebel  like  a  rebel  die*  ; 

"  The  vidor  rebel  plumes  him  on  a  throne^" 

This 
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Thh  man  had  written  a  hiftory  of  himfelf  in  the  Perfian  language,  which  he  gave  to  Mr.  Thomas 
Graham,  who  would  have  indulged  me  with  the  perufal  of  it,  but  having  left  it  behind  him  when  he  went 
to  the  coaft  with  the  late  Sir  Eyre  Coote,  in  a  place  not  fufficiently  dry,  it  was  unfortunately  dcftroyedby 
vermin. 

P.  438.  Shumshere.)  This  was  the  father  of  Aly  Behader,  now  at  Aluttra  (in  1790)  with  ToKOjEE 

HULKER. 

Ibid.  He  ivijheii)  Tliis  is  the  only  hiftorical  intimation  that  I  remember  to  have  met  with  of  this  fa£l, 
yet  it  is  extremely  probable  ;  and  I  was  told  by  people  of  the  firfl:  authority,  when  I  was  at  Dehly,  that  the 
connexion  which  Ahmed  Shah  Durrany  formed  with  the  houfe  of  Timur  when  he  was  in  Hindnjlan, 
was  with  that  view.  He  himfelf  married  a  daughter  of  Mohammed  Shah,  and  gave  a  young  daughter  of 
Alumghire  Sani  (confequently  a  filler  or  half-filler  of  Shah  Alum)  to  his  fon  Timur  Shah,  who  has 
Cnce  fucceeded  him  in  the  throne  of  Kabul,  &c.  But  his  conftant  apprehenfions  on  the  fide  of  Perjia,  and 
a  difpofition  void  of  enterprife,  have  hitlierto  prevented  Timur  Shah  from  attempting  any  thing  in  Hitt' 
doflan ;  and,  as  he  grows  older,  it  is  probable  that  his  pacific  condu£l  will  ftill  continue. 

P.  439.  Navab.)  It  cannot  fail  to  ftrike  every  reader,  that  though  Kassi  Rajh  Pundit  was  a  fervant, 
and  evidently  a  great  admirer  of  Shuja-ul-Dowlah,  omitting  no  fair  occafion  of  praifing  him,  yet  he 
fays  nothing  of  what  Dowe  and  fome  others  tell  us  of  Shuja-ul-Dowlah's  being  highly  inllrumeatal  to 
gaining  the  vidlory  at  Paniput,  by  wheeling  round  upon  the  flank  of  the  Mahrattas,  at  a  critical  part  of  the 
battle.  On  the  contrary,  by  his  very  clear  and  minute  detail,  it  appears  that  Shuja-ul-Dowlah's  divl- 
fion  never  moved  from  their  firft  poll,  but  thought  themfelves  fortunate  in  not  being  attacked  where  they 
•were.  As,  independent  of  hillorical  truth  and  his  mailer's  credit,  Kassi  Rajh  would  himfelf  have  de- 
rived fome  fhare  of  reputation  from  the  gallant  a£tions  performed  by  that  divifion,  it  does  not  feem  likely 
that  he  would  have  pafled  fuch  a  circumftance  over  in  filence,  if  it  had  ever  happened. 

AN  EXPLANATION  OF  THE  PLAN. 
A.     Paniput,  with  the  Mahratta  Camp.  I      B.     The  Durrany  Camp. 

1  Divifion  of  Ibrahim  Khan.  |      C.     The  Shah's  advanced  TenK 

2  Divifion  of  Amajee  Gwickwar. 

3  Divifion  of  Shu  deo  Patul. 

4  Divifion  of  the  Bhow  and  Biswas  Row, 

5  Divifion  of  Jeswont  Row. 

6  Divifion  of  Shumshere  Behader. 

7  Divifion  of  Mulhar  Row. 

8  Divifion  of  Junkoogee  Sindia^ 


1  Divifion  of  Berkhordar  Kham. 

2  Divifion  of  Amir  Beg,  &c. 

3  Divifion  of  Doondy  Khan. 

4  Divifion  of  Hafiz  Rahmut  Khan. 

5  Divifion  of  Ahmed  Khan  Bungush. 

6  Divifion  of  the  Grand  Vizier. 

7  Divifion  of  Shuja-ul-Dowlah. 

8  Divifion  of  NujEiB-uL-DowLAH. 

9  Divifion  of  Shah  Pussund  Khan. 
10  Perfian  Mulketeers. 


Remark  by  the  President, 
THE  preceding  narrative  brings  to  my  mind  an  anecdote,  which  I  received  from 
-Bahmen    of  Tezd.,  whofe  father  Bahra'm  had  been  a  confidential  fervant  of 

Cari'm 
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Car  I'M  KhA'N,  and  heard  it  at  Shirdz  from  the  lips  of  the  Kha'N  hlmfelf.  Both 
Cari'm  Zend  and  Ahmed  Abddli  were  officers  of  Na'dir  Shah;  and,  having  dif- 
pleafed  him  at  the  fame  time,  for  a  little  negled  of  their  duty  as  commiflaries,  were 
put  under  arreft,  and  confined  for  fome  days  in  the  fame  guard-room ;  but  fuch 
are  the  viciflitudes  of  life  in  unfettled  countries,  that  a  fhort  time  after,  Na'dir  was 
afTafllnated  by  one  of  his  own  kinfmen ;  Cari'm  became,  at  length,  fovereign  of  all 
Irdn^  where  he  reigned  near  thirty  years  univerfally  beloved;  and  Ahmed,  having 
founded  a  new  kingdom  at  Kabul,  obtained  the  vidtory  at  Pdnipat'h^  without  which 
the  Mahrdttas  would,  perhaps,  at  this  day  have  been  the  moft  powerful  nation  of 
India, 


TO  COLONEL  PEARSE. 

Dear  Sir, 

THE  following  Is  an  extrad  from  a  paper  written  In  1782,  and  in- 
tended for  a  periodical  mathematical  publication,  which  I  then  had  the  care  of:  as 
it  moftly  relates  to  a  fubjedt  of  which  no  perfon  is  a  better  judge  than  yourfelf,  if 
you  think  it  worthy  of  a  place  in  the  TranfaSlions  of  the  Afiatick  Society^  I  requeft 
you  will  tranfmit  it. 

I  am,  dear  Sir, 

Your  moft  obedient  and 
Fort  William,  moft  humble  fervant, 

June  10,  ly^j.  REUBEN  BURROW. 

VL 

A  SPECIMEN  OF  A  METHOD  OF  REDUCING  PRACTICAL  TABLES 
AND  CALCULATIONS  INTO  MORE  GENERAL  AND  COMPENDIOUS 
FORMS. 

J.  HOUGH  praftices  ufual  In  one  fcience  may  often  be  transferred  with  advan- 
tage to  another,  yet  the  general  clafs  of  writers  are  fo  much  more  intent  upon 
making  books  than  improvements,  that  it  very  feldom  happens  to  be  the  cafe :  and 
therefore,  though  the  following  hints  can  have  little  claim  to  ingenuity,  they  are 
certainly  valuable  on  account  of  their  ufe. 

It 
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It  is  common  in  Aftronomy,  when  there  are  two  feries  of  quantities,  whofe  re- 
fpedlve  terms  depend  on  each  other,  to  find  a  general  expreflion  for  an  intermedi- 
ate term,  by  what  is  called  the  method  of  interpolation :  that  is  applied  by  New- 
ton to  Comets,  and  by  Df.  La  Caille  to  Eclipfes ;  and  I  fhall  here,  as  a  fpecimen, 
apply  it  to  fome  few  examples  in  artillery  and  fortification. 

Let  g+hx  be  an  expreflion  by  which  the  quantity  a  is  derived  from  m,  and  b 
from  n ;  then  if  N  is  any  term  in  the  feries  m,  n,  the  term  derived  from  it,  in  the 
feries  a,  b,  will  be  (an-bm) :  (n-m)+N  (b-a)  :  (n-m). 

In  p.  174  of  Muller's  Artillery,  the  length  of  a  battery  for  two  pieces  of  can- 
non is  forty  feet ;  and  for  four  pieces,  fifty-eight  feet :  now  if  N  be  the  number  of 
cannon,  a  general  expreflion  for  the  length  of  the  battery  may  be  found,  by  fub- 
ftituting  two  for  m,  and  four  for  n  ;  forty  for  a,  and  fifty-eight  for  b,  in  the  fore- 
going form,  which  then  becomes  22  +  9  N  ;  and  therefore,  for  twenty  pieces  of  can- 
non, the  length  of  the  battery  is  202  feet. 

By  a  fimilar  fubfl:itution,  if  fifty  men  are  required  to  make  the  battery  for  two 
pieces,  and  feventy  for  that  of  four  pieces,  as  in  Muller's  Table;  then  30+10  N, 
is  the  expreflion  for  the  men  required  for  any  number  N  of  pieces  in  general. 

Infl:ead,  therefore  of  Muller's  Table,  the  following  general  one  may  be  infert- 
ed  for  the  number  of  men,  tools,  &c.  for  making  a  battery  for  any  number  of 
cannon  in  one  night. 
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In  the  fame  manner,  from  having  a  few  particular  cafes  in  other  kinds  of  rules, 
general  ones  may  be  found;  for  example,  if  N  be  a  number  whofe  r  root  is  re- 
quired ;  and  if  x'  be  its  neareft;  complete  power,  then  we  know  already,  that 
X  :  N  «  X  ::  x  :  Nl-  «  x  for  the  one  root. 
Ix'  +  IN  :  N  "  x  r:  X  :  N|  «  x  for  the  fquare  root. 
2x'+  N  :  N  ">  x'  ;:  X  :  Nj  «  X  for  the  cube  root. 

3  Q^  Now 
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Now  the  general  form  of  the  three  laft  terms  is  evident ;  and  to  find  thofe  of  the 
firft  term,  let  one  and  two  be  put  for  m  and  n;  and  one  and  three  halves  for  a  and 
b ;  and  by  fubftituting  in  the  foregoing  expreflion,  the  general  coefficient  of  x'  is 
found  to  be  (r+i) ;  again  if  we  put  o  and  one  half  for  a  and  b,  we  find  the  coef- 
ficient of  N  to  be  (r — i ). 

If  we  ufe  the  fecond  and  third  proportions,  putting  two  and  three  for  m  and  n, 
and  for  a  and  b,  three  halves  and  two,  in  the  firft  cafe;  and  one-half  and  one,  in  the 

r+ir       r— I  ^ 

fecond  we  get  the  fame  values.  Hence  in  general j x+ N:N  '^x  ::  x  :  N'  «x. 

2  2 

Another  example  of  the  advantage  of  transferring  pradlces  from  one  fubjedl  to 
another  is  this.  Dr.  Halley  has  applied  a  method  fimilar  to  that  of  interpolation 
to  find  the  time  of  the  tropicks :  now  the  fun's  meridian  altitude  may  be  found  in 
the  fame  way,  from  altitudes  taken  near  the  meridian,  and  if  the  obferver  begins  a 
little  before  noon  to  take  altitudes  and  the  times,  and  continues  to  do  fo  till  a  little 
after  noon,  a  number  of  meridian  altitudes  may  be  deduced  from  thefe,  and  the 
latitude  found  much  more  exadly  from  them,  than  can  be  expe£ted  from  a  fingle 
meridian  altitude,  by  ufing  the  exprelTion  for  the  maximum,  or  otherwife. 

Analogous  to  thefe,  are  methods  of  generalizing  properties  from 
particular  cafes :  thus,  if  Ab  Ac  be  tangents  to  a  circle,  and  if  any  f^ 

lines  BC  be,  be  alfo  drawn  to  touch  the  circle;  then  the  perimeters  of 
all  the  triangles  ABC,  will  be  conftant,  and  alfo  the  difference  be- 
tween the  fum  of  Ab  and  Ac  and  the  bafe  be :  this  property  is  of  un- 
common ufe  in  the  conftrudtion  of  problems,  relative  to  plain  trian- 
gles and  trapeziums ;  and  if  lines  be  fuppofed  drawn  from  the  cen- 
tre, or  a  point  in  the  circumference  of  a  fphere,  to  each  part  of  the 
figure,  it  will  be  found,  that  the  projedion  of  the  figure  upon  the 
fphere  will  have  analogous  properties,  and  that  the  theorem  is  alfo  ^ 
true  in  fpherical  triangles.  By  a  little  mode  of  confideration,  pro- 
blems fimilar  to  thofe  of  Apollonius  on  tangencies  may  be  conftrudted  on  the 
fphere:  for  inftance,  having  three  circles  given  upon  a  fphere,  a  fourth  may  be 
found  to  touch  them ;  for  their  pofitions  on  the  fphere  being  given,  their  projec- 
tions will  alfo  be  given  on  a  plane  ftereographically;  and  as  a  circle  may  be  found 
in  Vieta's  method  to  touch  them  on  that  plane,  the  fituation  of  that  circle  may 
be  found  upon  the  fphere,  and  hence  properties  may  be  found  for  conftruding 

the 
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the  problem  independent  of  the  ftereographic  projeftion  •.  and  if  we  fuppofc  the 
centre  of  projed:ion  to  be  the  centre  of  focus,  &c.  of  a  fpheroid  or  other  folid,  in- 
numerable properties  may  be  found  relative  to  their  tangents,  curvatures,  &c.  re- 
gard being  had  to  the  pofitiou  of  the  plane,  &c. 

To  give  a  fpecimen  of  the  aforefaid  method  in  fortification,  let  h  (fee  pp.  22, 
23,  24,  and  25,  of  Deidier's  PerfeSl  French  Engineer)  reprefent  the  height  of  a 
wall;  then,  according  to  Vauban's  meafures,  if  five  feet  be  the  thicknefs  at  the 
top,  4h+5  will  be  the  thicknefs  at  the  bottom ;  and,  according  to  Belidor's  me- 
thod x'ch  +  3,5  will  be  the  thicknefs  at  the  top,  and  5h  +  3,5  that  at  the  bottom.  The 
length  of  the  counterfort  (according  to  Vauban)  will  be  ih  +  2;  alfo  Vh  +  a  is 
the  thicknefs  next  the  wall,  and  ('h+4)  the  thicknefs  at  the  other  end  of  the  coun- 
terfort. If  part  of  the  wall  is  gazoned,  let  e  be  the  height  of  that  part  and  h  that 
of  the  wall;  then  ;(h  +  e)  +  5  is  the  thicknefs  at  the  bottom;  je+5,  is  the  thicknefs 
at  the  top  ;  7(h4e)  +  2  is  the  length  of  the  counterfort;  Tc(h+e)  +  2,  its  thicknefs 
next  the  wall,  and  !  (~  (h+e)44  ^^^  thicknefs  fartheft  from  the  wall.  When  there 
are  cavaliers,  let  c  be  their  height  in  feet ;  then  t'o  (ae+Ci  50)  is  the  thicknefs  of 
the  revetement  at  the  top,  and  V,  (ah+ae  +  c+jo)  is  the  thicknefs  at  the  bottom. 


A  DEMONSTRATION  OF  ONE  OF  THE  HINDOO  RULES  OF 
ARITHMETICK. 

By  Mr.  Reuben  Burrow. 

JL  HE  art  of  invention  being  in  a  great  meafure  dependent  on  the  dodrine  of 
combinations ;  every  additional  improvement  in  the  laft  muft  of  confequence  be 
ufeful  in  the  former;  and  as  the  following  ancient  rule  for  '■'■finding  the  fum  of  all 
"  the  different  permutations  of  a  given  numeral  quantity^  confijiing  of  a  given  number 
"  of  places  of  figures"  is  not,  I  believe,  extant  in  any  European  Author,  and  is  be- 
fides  very  ingenious  ;  I  take  the  liberty  to  infert  it,  and  alfo  to  add  the  demon- 
ftration. 

Rule.  Place  an  Arithmetical  progreffion  over  the  figures,  beginning  with  unity 
at  the  unit's  place,  and  increafmg  by  unity  ;  divide  the  product  of  the  terms  of  this 
progreffion  by  the  number  of  places  of  figures  in  the  given  quantity  ;  multiply  the 

fum 
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fum  of  the  figures  in  the  given  quantity  by  the  quotient,  and  fet  down  the  produft 
as  often  as  there  are  places  in  the  given  quantity ;  removing  it  each  repetition  one 
place  to  the  right  hand,  and  the  fum  of  thefe  lines  is  the  fum  of  all  the  permu- 
tations. 

Example.     Required  the  fum  of  the  different  permutations  of  893. 

i2ip=.,  (8.9.3)-40.  Ill 

321  40  983 

893  40  938 

40  389 
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DEMONSTRATION. 

Firft,  it  is  evident  that  if  all  the  permutations  of  any  number  of  letters  exprefT- 
ing  figures  be  put  down ;  and  thofe  in  the  firft  place  to  the  right  hand  be  multi- 
plied by  unity  ;  thofe  in  the  fecond  place  by  ten ;  thofe  in  the  third  place  by  100, 
and  fo  on ;  then  the  fum  of  all  thefe  will  be  the  fum  of  the  permutations  required. 

Secondly,  Suppofmg  the  different  permutations  to  be  put  down  one  under  another, 
it  will  really  appear,  from  the  manner  in  which  permutations  are  generated,  that  all 
the  letters  occur  an  equal  number  of  times  in  each  perpendicular  column ;  and  alfo 
that  the  number  of  times  of  occurrence  in  the  permutations  of  n  letters,  is  equal  to 
the  permutations  of  n —  i  letters  ;  but  the  permutations  of  n —  i  letters  is  equal  to 
i.2.3...(n — i)  or  1x2x3  carried  to  n — i  terms;  and  confequently  if  there  be  n 
letters  in  the  given  number,  each  letter  in  the  columns  aforefaid  will  occur  1.2.3... 
(n — I  times). 

Thirdly,  Let  i.2..(n — i)-m  then, 
m  (a+b  fc+..n)  1=  fum  of  numbers  in  the  unit's  place  or  firft  column, 
m  (a+b+c+..n)  10=  fum  of  numbers  in  the  tens  or  fecond  column. 
m(a+b  +  c  +  ..n)  ioo=ditto  third  column, 
m  (a  +  b-fc  +  ..n)  100...  to  (n — i)  Cyphers=ditto  in  the  n  columnj  and  the  fum  of 

thefe  is  evidently  equal  to 
m  (a  +  b+c  l-....n).(n-io-f  100+.. .  to  n  terms);  and  putting  for  (1  + 10+100. .n)  its 
value  1 1 1.,  .n,  the  expreffion  becomes 

(1.2. 
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(i.2.3..(n — i))  +  (a+b+c+..n)  +  (ii  I  ...n)  ;  but  i.2.3...{n — i)  is  equal  to  '•^•_|'°- 
and  therefore  the  expreflion  for  the  fum  of  all  the  permutations  is  (-*7^)  x  (a+b+ 
c+...n)  X  (rii...n),  which  is  the  Hindoo  rule  when  the  figures  of  the  given  num- 
ber are  all  unlike. 

Laflly,  It  is  evident  that  i.2.3...n  is  the  number  of  permutations  of  n  different 
things ;  but  if  feveral  fets  of  figures  are  alike,  as  r  figures  of  one  kind,  s  figures  of 
another,  for  inftance ;  then  let 

{i.2.3...n)  :  (i.2..r)  x  (i.2...s),  &c.  the  number  of  permutations  in  that  cafe  be 
called  N ;  then  the  fum  of  the  permutations  is 
N;nx(a+b+c+...n)  x  (iii...n)  in  general. 

Example.     Required  the  fum  of  the  permutations  of  1 1335  ? 

~T  =  30;  f  =  6;  6x13=78; 
78 

78 
78 

78 
78 


866658  the  Sum  required. 

VII. 

ON  THE  NICOBAR  ISLES  AND  THE  FRUIT  OF  THE  MELLORI. 

By  Nicolas  Fontana,  E/^. 

X  HE  fouth-weft  monfoon  having  ftrongly  fet  in  on  the  Malabar  coaft,  it  was 
deemed  unfafe  to  remain  there  any  longer  :  we  therefore  took  our  departure  from 
Mangalore  on  the  20th  of  May,  1778,  directing  our  courfe  towards  the  gulph  of 
Bengal  \  and  in  lefs  than  ten  days,  we  came  in  fight  of  the  Carnkobar  iflands ; 
the  appearance  of  which,  at  feven  or  eight  leagues  diftance,  is  much  like  a  chain  of 
mountains  covered  with  woods :  we  anchored  to  the  N.  E.  of  one  of  them,  in  five 

fathoms 
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fathoms  with  a  good  fandy  bottom  ;  fupplied  ourfelves  with  water  and  wood,  and 
proceeded  in  queft  of  the  other  Nicobars  or  Nancaverist  as  they  are  called,  fituated 
between  eight  and  nine  degs.  N.  lat.  to  the  northernmoft  point  of  the  ifland  of 
Sumatra.  They  were  defcried  on  the  4th  of  June,  to  the  S.  W.  f  W.  at  the  dif- 
tance  of  ten  leagues :  the  pofition  of  three  of  thofe  iflands  forms  one  of  the  fafeft 
harbours  in  India,  where  fhips  of  all  fizes  may  ride  with  the  greateft  fecurity,  fhel- 
tered  from  all  winds,  about  half  a  mile  from  fliore  ;  with  the  additional  advantage 
of  two  entrances,  that  may  ferve  for  getting  in  and  out,  both  with  a  N.  E.  and 
S.  W.  monfoon,  having  a  clear  deep  channel  on  each  fide. 

In  one  of  the  bays  formed  within  thofe  iflands,  we  moored  in  twelve  fathoms, 
and  there  remained  until  the  S.  W.  monfoon  was  quite  over,  which  was  in  the 
beginning  of  September.  The  largeft  of  thofe  iflands  is  called  Nancaveri  or  Nan- 
cowry^  about  five  or  fix  leagues  in  circumference;  and  better  inhabited  than  any  of 
the  other  two.  The  fecond  is  called  Sowy  or  Cho-wry.,  and  the  other  Tricut,  all 
clofely  fituated :  about  ten  leagues  to  the  N.  E.  of  them  is  another  called 
Catchoul*'. 

Almoft  the  whole  of  thofe  iflands  is  uncultivated,  though  there  are  a  number  of 
large  valleys  that  might  be  rendered  very  fruitful,  with  little  trouble,  the  foil  being 
naturally  fertile,  where  the  cocoa-nut,  and  all  other  tropical  fruits,  come  fpontane- 
oufly  to  the  higheft  perfe6:ion,  together  with  yams  and  fweet  potatoes,  to  obtain 
which  it  is  only  neceffary  to  fcratch  the  earth  fuperficially,  and  the  feeds  fo  planted 
come  forth  in  a  few  daysf. 

The  furrounding  fea  abounds  with  exquifite  fifh,  fhell-filh,  as  cockles  and  turtles  ; 
and  a  moft  fplendid  difplay  of  beautiful  fhells  of  the  rareft  fort  are  to  be  met  with 
on  the  fhore.  The  birds'  nefts  X^  fo  much  efl:eemed  in  China^  are  alfo  to  be  found 
among  the  rocks :  ambergris  is  Hkewife  to  be  met  with,  but  the  inhabitants  have 
learned  a  mode  of  adulterating  it,  and  it  is  therefore  feldom  to  be  found  in  a 

*  In  the  year  1756,  the  Dnnijh  E.  I.  Company  erefted  on  one  of  thefe  iflands  a  houfe  to  ferve  as  a  faftory,  but  on 
their  failure,  in  the  year  1758,  it  was  evacuated.  On  the  re-eftablifhment  of  the  Company  in  1768,  another  houfe 
was  built  on  Soury  Illand,  which  was,  in  I  773,  in  like  manner,  ordered  to  be  evacuated  as  ufelefs  to  the  Company's 
interefts :  three  or  four  European  miffionaries,  with  a  view  of  making  profelytes,  remained  behind,  and  have  continued 
there  ever  fmce,  but  withuut  etiefting  even  the  converlion  of  a  fmgle  perfon :  they  collett,  however,  cocoanut  oil, 
fhells,  and  other  natural  curiofities,  which  they  fend  annually  to  their  brethren  at  Tranqmbar. 

An  exaft  plan  of  thofe  iilands  may  be  feen  in  the  Neftune  Oriental. 

t  Trkut,  being  the  flatteft  of  thofe  Iflands,  is  divided  amongft  the  inhabitants  of  the  other  two,  where  they  have 
their  plantaticns  of  Cocoanut  and  Areca  trees  ;  thefe  laft  being  ver\'  abundant  all  over  the  iflands. 

I  Nidos  hos,  rupihus  ocear.i  crientalis  affixes,  parant  hinindmes  mariiii,  domejiicis  multo  majores,  ex  hhthmiis  mari  innatanti- 
ous  manriam  decerpentis.     Koempf.  Amorn. — p.  8^3. 

genuine 
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genuine  ftate  :  if  adulterated  with  any  heterogeneous  matter,  fuch  as  wax,  or  refin, 
the  mode  of  difcovery  is  fimply  by  placing  a  fmall  bit  of  it  upon  the  point  of  a 
knife  when  hot,  and  if  it  evaporates  without  leaving  any  calx  or  Caput  Mortuum, 
and  diffufes  a  ftrong  fragrant  fmell,  it  is  certainly  genuine. 

The  inhabitants  of  the  Nicohar  iflands  are  of  a  copper  colour  with  fmall  eyes 
obliquely  cut,  what  in  ours  is  white  being  in  theirs  yellowifh  ;  with  fmall  flat  nofes, 
large  mouths,  thick  lips,  and  black  teeth  ;  well  proportioned  in  their  bodies,  rather 
fliort  than  tall,  and  with  large  ears,  in  the  lobes  of  which  are  holes,  into  which  a 
man's  thumb  might  be  introduced  with  eafe :  they  have  black  ftrong  hair,  cut 
round ;  the  men  have  little  or  no  beard ;  the  hinder  part  of  their  head  is  much 
flatter  and  compreflTed  than  ours ;  they  never  cut  their  nails,  but  they  fhave  their 
eye-brows*.  A  long  narrow  cloth,  made  of  the  bark  of  a  tree,  round  their  waift 
and  between  their  thighs,  with  one  extremity  hanging  down  behind  f,  is  all  their 
drefs.  The  women  and  men  are  of  the  fame  copper  colour,  and  very  fmall  in 
ftature  ;  a  bit  of  cloth  made  with  the  threads  of  the  bark  of  the  cocoa  nut  tree, 
faftened  to  the  middle  and  reaching  half  way  down  the  thigh,  forms  all  the  cover- 
ing of  the  women.  Both  fexes  are,  however,  very  fond  of  drefs ;  and  when  the 
men  go  into  the  prefence  of  ftrangers,  they  put  on  hats  and  old  clothes,  that  had 
been  given  them  by  Europeans ;  but  among  themfelves  they  are  almoft  naked. 

They  live  in  huts,  made  of  cocoa-nut  leaves  of  an  oval  form,  fupported  on  bam-r 
boos,  about  five  or  fix  feet  high  from  the  ground  ;  the  entrance  into  the  huts  is  by 
a  ladder ;  the  floor  is  made  partly  of  planks,  and  partly  of  fplit  bamboos.  Oppo- 
fite  to  the  door,  in  the  furthermoft  part  of  the  hut,  they  light  their  fire  and  cook 
their  viduals ;  fix  or  eight  people  generally  occupy  one  hut,  and  a  number  of  fkulls 
of  wild  boars  forms  the  raoft  valuable  article  of  furniture. 

»  It  Is  a  cuftom  among  them  to  comprefs  with  their  h-ndi  the  occiput  of  the  ncw-horn  child,  in  order  to  render  it 
flat;  as,  according  to  their  ideas,  this  kind  of  fliape  conftilmes  a  mark  of  beauty,  and  is  nniverially  efteeraed  fuch  by 
them  :  by  this  method,  alfo,  they  fay  that  the  hair  remains  clofe  to  the  head,  as  nature  intended  it,  and  the  upper  fore 
teeth  very  prominent  out  of  the  mouth. 

f  A  traveller  called  Kkopisg,  a  Siucde,  who  went  to  the  Eafi  LuUe;,  on  board  a  Dutch'itiv^  in  the  year  1647,  which 
anchored  ort"  the  Nkobar  Iflands,  relate-:  that  they  difcovered  ni^en  with  tails,  lik-e  thofe  of  cats,  and  which  they  moved 
in  the  fame  manner.  That  having  fent  a  boat  on  lliore  with  five  men,  who  did  not  return  at  night,  as  expetled,  the 
day  following  a  larger  boat  was  fent,  well  manned,  in  quell  of  their  cotnpanions,  who.  it  was  fuppofed,  had  been  de- 
voured by  the  favages,  their  bones  having  been  found  lirewed  on  the  fhore,  the  boat  taken  to  pieces,  and  the  iron  of  it 
carried  away. 

The  account  of  this  voyage  was  reprinted  at  StackUm  by  Silvivm  in  the  year  i  743 — Linn.bus  feems  to  have  been 
too  credulous,  in  believing  this  man's  fior,,  tor  in  all  my  examinations,  I  could  difcover  no  fort  of  proje6lion  whatever 
on  the  OS  Cocygis  of  either  fex.  What  has  given  rife  to  this  fuppofed  tail,  may  have  been  the  ftripe  of  cloth  hanging 
down  from  their  pofteriors  ;  which  when  viewed  at  a  diiiance,  might  probably  have  beevi  miftaken  for  a  tail. 

The 
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The  occupation  of  the  men  confifts  in  building  and  repairing  their  huts,  which 
affords  them  an  annual  employment  for  fix  months  at  leaft,  and  in  fifhing  and 
trading  to  the  neighbouring  iflands.  The  women  are  employed  in  preparing  the 
victuals  and  cultivating  the  ground,  they  alfo  paddle  in  the  canoes,  when  the  men 
go  out.  They  unite  in  matrimony  through  choice  ;  and,  if  the  man  is  not  fatisfi- 
ed  with  the  condudt  of  the  woman,  either  from  her  inattention  to  domeftic  con- 
cerns, or  fterility,  or  even  from  any  diflike  on  his  part,  he  is  at  liberty  to  difcharge 
her,  and  each  unites  with  a  different  perfon,  as  if  no  fuch  connexion  had  taken 
place.  Adultery  is  accounted  highly  ignominious  and  difgraceful ;  particularly 
with  pcrfons  not  of  the  fame  call :  {l:iould  it  be  proved,  the  woman  would  not  only 
be  difmifTed  with  infamy,  but,  on  fome  occafions,  even  put  to  death  ;  although  by 
the  intervention  of  a  fmall  token  given  publickly,  and  confifting  of  nothing  more 
than  a  leaf  of  tobacco,  the  reciprocal  lejidmg  of  their  wives  of  the  fame  caji  is  ex- 
ceedingly common. 

A  woman  who  bears  three  children,  is  reckoned  very  fruitful  ;  few  bear  more 
than  four ;  the  caufe  may  be  attributed  to  the  men,  from  a  debility  occafioned  by 
the  early  intrufion  of  the  teflicles  into  the  abdomen,  the  hard  compreffion  of  them 
and  the  penis,  by  the  bandage  round  thofe  parts,  from  premature  venery,  and  he- 
betation  brought  on  by  the  immoderate  ufe  of  fpirits ;  and  from  the  very  inactive 
and  fedentary  life  thofe  people  lead,  it  will  not  be  difficult  to  account  for  that  want 
of  longevity,  which  feems  to  prevail  much  in  thofe  iflands,  more  efpecially  amongft 
the  men,  where  none  were  to  be  feen  older  than  forty  or  forty- eight  years.  The 
women,  on  the  contrary,  feem  to  live  much  longer. 

They  are  themfelves  fo  fenfible  of  the  fcanty  population  of  their  iflands,  that 
they  fludy  to  increafe  it  by  inviting,  and  even  feducing,  fome  Malabars  or  Ben- 
gakfe  to  remain  amongft  them,  when  brought  thither  by  the  country  fhips,  and  of 
whom  there  are  in  almoft  all  villages  fome  to  be  found,  who  may  be  eafily  difcern- 
ed  from  the  natives  by  their  figure,  features,  colour,  and  language.  The  natives 
encourage  their  ftay  by  grants  of  land  with  plantations  of  cocoatrees  and  arecas; 
and,  after  a  certain  number  of  years,  they  are  permitted  to  make  choice  of  a 
female  companion. 

Their  indolence  is  not  to  be  equalled  by  any  other  people  of  the  eaft.  They  go 
out  a-fifhing  in  their  canoes  at  night  ;  and  with  harpoons,  which  they  dart  very 
dexteroufly  at  the  fifh,  after  having  allured  them  into  Ihallow  water  with  burning 
draw,  a  fufficient  number  is  foon  caught  to  fcrve  the  family  for  a  meal :  they  im- 
mediately 


THE  FRUIT  OF  THE  MELLORI.  ••  453 

mediately  return  home ;  and  if,  by  chance,  they  catch  a  very  large  fifh,  they  will 
readily  difpofe  of  one  half,  and  keep  the  remainder  for  their  own  ufe. 

They  entertain  the  higheft  opinion  of  fuch  as  are  able  to  read  and  write :  they 
believe,  that  all  Europeafis^  by  this  qualification  only,  are  able  to  perform  ad:s  more 
than  human,  that  the  power  of  divination,  controlling  the  winds  and  ftorms,  and 
dire£ling  the  appearance  of  the  planets,  is  entirely  at  our  command. 

This  people,  like  other  favage  nations,  dread  the  evil  genius ;  feme  among  them 
give  themfelves  the  air  of  divination,  and  prefume  to  have  fecret  confabulations 
with  him  :  fuperftition  muft  ever  be  in  its  full  dominion,  where  ignorance  is  fo 
grofs. 

Some  of  the  natives,  having  begun  to  fabricate  earthen  pots,  foon  after  died ; 
and  the  caufe  being  attributed  to  this  employment,  it  has  never  been  refumed  ;  fmce 
they  prefer  going  fifteen  or  twenty  leagues  to  provide  them,  rather  than  expofe 
themfelves  to  an  undertaking  attended,  in  their  opinion,  with  fuch  dangerous  con- 
fequences. 

Whenever  they  vifit  one  another,  no  fort  of  compliment  or  falutation  takes  place 
between  them ;  but  when  the  vifitors  take  leave,  they  are  profufe  in  good  wifhes, 
that  laft  for  fome  minutes,  with  diiferent  inflections  of  voice,  to  which  the  other 
conftantly  anfwers,  by  repeating  the  words  Calld  calld  condi  cond\  quiage^  which  may 
be  rendered  in  Englijh  thus:   "  Very  well,  veiy  well,  go,  go  and  return  foon." 

Behind,  or  clofe  by,  their  huts  the  dead  are  buried ;  all  the  relations  and  ac- 
quaintance cry  for  fome  hours  before  the  corpfe  is  put  into  the  grave,  where  it  is 
interred  with  all  poflible  folemnity,  and  in  the  beft  drefs  they  can  mufter,  and  with 
abundance  of  food.  After  the  body  is  covered  with  earth,  a  poft  is  railed  and  fix- 
ed in  the  ground  over  the  head  of  the  deceafed,  about  four  feet  high,  to  the  top  of 
which  they  fufpend  ftrips  of  cloth  with  meal  and  areca  nuts,  and  ftrew  cocoa-nuts 
all  around.  This  fupply  of  food  for  the  deceafed  is  even  after  continued ;  a  cocoa 
tree  is  alfo  cut  down  for  every  perfon  that  dies.  As  foon  as  a  man  is  dead,  his 
name  is  never  mentioned,  even  if  repeatedly  afked  :  every  one  of  the  mourning 
vifitors  brings  a  large  pot  of  toddy.  The  women  fit  round  the  corpfe  howling 
and  crying,  and  by  turns  they  go  and  put  their  hands  on  the  breaft  and  belly  of  the 
deceafed,  who  is  covered  with  ftriped  cloth  :  the  men  are  feated  at  a  little  diftance, 
drinking,  and  inviting  all  the  vifitors  to  do  the  fame ;  endeavouring  thus  to  difpel 
their  grief,  by  a  complete  general  intoxication,  which  never  lafts  lefs  than  a  couple 
of  days  after  the  interment. 

3  R  The 
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The  different  changes  of  the  moon  are  produdive  of  great  feftivity  and  mirth 
-among  the  Nicoharians^  when  the  doors  of  their  huts  are  decorated  with  branches 
of  pahns  and  other  trees  :  the  infide  is  alfo  adorned  with  feftoons  made  of  flips  of 
plantain  leaves.  Their  bodies  are,  in  like  manner,  decorated  with  the  fame  orna- 
ments; and  the  day  is  fpent  in  fmging,  and  dancing,  and  eating,  and  drinking  toddy, 
till  they  are  quite  flupiiied. 

The  idea  of  years,  and  months,  and  days,  is  unknown  to  them,  as  they  reckon 
by  moons  only,  of  which  they  number  fourteen,  feven  to  each  monfoon.  At  the 
fair  feafon,  or  the  beginning  of  the  N.  E.  monlbon,  they  fail  in  large  canoes  to  the 
Car  Nicobars,  called  by  them  Champahon.  The  objeft  of  this  voyage  is  trade  j 
and  for  cloth,  filver  coin,  iron,  tobacco,  and  fome  other  articles,  which  they  obtain 
from  Europ^'ans^  together  with  fowls,  hogs,  cocoa,  and  areca  nuts,  the  produce  of 
their  own  ifland,  they  receive  in  exchange,  canoes,  fpears,  ambergris,  birds'  nefls, 
tortoife-fhell,  and  fo  forth. 

Ten  or  twelve  huts  form  a  village.  The  number  of  inhabitants  on  any  one  of 
thefe  lllands  does  not  exceed  feven  or  eight  hundred.  Every  village  has  its  Head 
Man^  or  Captain,  as  they  term  him,  who  is  generally  the  oldeft.  Few  difeafes  are 
known  amongft  them  ;  and  the  venereal  not  at  all :  the  fmall-pox  vifits  them  occa- 
fionally,  but  not  of  the  confluent  kind:  what  is  more  prevalent  amongfl  them,  is  the 
oedematous  fwelllng  of  one  or  both  of  the  legs,  known  in  the  weft  of  India  under 
the  name  of  the  Cochin  Leg,  from  the  place  where  this  diforder  generally  prevails. 
This  endemial  difeafe  may  be  imputed  to  the  following  caufes ;  ill  chofen  and  badly 
prepared  diet ;  the  bad  choice  of  habitations ;  and  an  extremely  indolent,  inadlive 
life.  Fevers  and  cholicks  are  alfo  frequent  among  them :  when  a  perfon  falls  fick, 
he  is  immediately  removed  to  the  houfe  of  one  of  their  priefls,  or  conjurers,  who 
orders  the  patient  to  be  laid  in  a  fupine  pofture  for  fome  time ;  then  friction  with 
fome  oily  fubftance  is  applied  to  the  upper  part  of  the  body,  and  often  repeated ; 
which  remedy  they  indifcriminately  ufe  for  all  complaints,  never  adminiftering 
medicines  internally. 

The  only  quadrupeds  on  thefe  iflands  are  hogs  and  dogs :  of  the  former,  how- 
ever, only  the  fows  are  kept,  and  they  are  fed  princi,  ally  with  the  milk  of  the 
cocoa-nut  and  its  kernel,  which  renders  the  meat  of  a  firmnefs  and  delicious  tafte, 
even  fuperiour,  both  in  colour  and  flavour,  to  the  beft  EngliJ):)  veal.  It  may  be 
worthy  remark,  that,  although  the  neighbouring  Car  Nicobar  woods  abound  with 
monkeys  of  different  fpecies,  none  are  to  be  feen  in  thefe  iflands,  notwithilanding 

their 


THE  FRUIT  OF  THE  MELLORI. 


455 


their  having  been  repeatedly  brought  over :  they  neither  propagate,  nor  do  they  live 
for  any  time. 

Among  the  feathered  tribe  wild  pigeons  are  pretty  abundant  from  June  to  Sep- 
tember^ on  account  of  a  berry  which  is  then  ripe,  and  on  which  they  feed  with 
great  eagernefs  :  at  the  lame  time  pheafants  and  turtle  doves  are  frequently  found. 
The  conftant  inhabitants  of  the  woods  are  a  fpecies  of  the  green  parrot,  or  parro- 
quet,  with  a  black  bill  and  collar :   no  other  birds  are  to  be  found  in  them. 

The  climate  is  pure,  and  might,  with  little  trouble,  be  rendered  very  falubrious : 
conftant  fea  breezes  fan  their  Ihores,  thus  prefervdng  them  from  oppreflive  heat : 
vegetation  continues  without  intermiflion,  the  woods  are  very  thick,  and  the  trees 
bound  together  by  a  kind  of  twig  or  creeping  fhrub,  that  renders  them  almoft  im- 
pervious. 

The  Nicobar  dance  is  as  dull  and  inanimate  as  can  be  conceived,  as  well  for  the 
flownefs  and  heavinefs  of  its  motions,  as  for  the  plaintive  monotonous  tune  that 
accompanies  it ;  with  no  inftrument  but  their  mournful  low  voices,  which  are  in 
perfect  unifon  with  the  motion  of  their  bodies.  Men  and  women  form  a  circle, 
by  putting  their  hand  on  each  other's  fhoulders;  they  move  flowly,  backwards  and 
forwards,  inclining  fometimes  to  the  right,  and  Ibmetimes  to  the  left. 

The  whole  of  their  mufick  confifts  of  the  few  following  notes. 


S 


W 


i^ 


jS=iE 


^ 


^ 


s 


Da  Capo 


The  bafis  of  the  language  fpoken  by  thefe  iflanders  is  chiefly  Malay ^  with  fome 
words  borrowed  from  Europeans,  and  other  ftrangers,  as  will  appear  by  the  fol- 
lowing fpecimen  : 


Chia 

Father 

Chegnoun 

Child 

Ctoum 

Grandfather 

Choi 

Head 

Chia  Enchana 

Mother 

Lai 

Forehead 

Ochla 

Uncle 

Moha 

Nofe 

Encognee 

Man 

Holmat   , 

Eyes 

Covon 

Son 

Manovge 

Lips 

Encdnd 

Woman 

Caleta 

Tongue 

Catice 

Wife 

Incaougn 

Chin 

Nami 
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Nann 

Ears 

Enchojon 

Hairs 

Halikolala 

Neck 

rha 

Breaft 

Vhian 

Belly 

Foun 

Navel 

Choal 

Arm 

Eckait 

Shoulders 

Och 

Back 

Kinttay 

Hand  and  fingers 

Poto 

Thigh 

Colcanon 

Knee 

Hanhan 

Leg 

Cifcoa 

Nail 

Hignoughn 

Beard 

^ohon 

Sick 

Lha-ha 

Dead 

Hivi 

Devil 

Hen 

Sun 

Chae 

Moon 

Hdyi 

Wind 

Onijo 

Water 

Gnam 

Calm 

Tenfagi 

Day-light 

Sciafin 

Evening 

Hatahom 

Night 

Kamhen 

Noon 

Menzovi 

Yefterday 

HolaSlas 

To-morrow 

Charou 

Great 

Mombcjchi 

Small 

Koan 

Strong 

At'loan 

Weak 

> 

Yes 

At  chiou 

No 

Lapoa 

Is  good 

Pifi 

Is  enough 

Thiou 

Me  or  I 

Mhihe 

You 

Kalakala  younde 

Farewel 

Emloum 

Gold 

Henoe 

Fire 

Dheah 

Water 

Lhoe 

Cloth 

Lanoa 

A  ftrip  they  wear 

Gni 

Houfe 

'Tanop 

Pipe 

Carrovaj 

Lemon 

Hoat 

Old  Cocoa-nut 

Gn'moo 

Green  Cocoa-nut 

Nat 

Cane 

Pantan 

Rattan 

Jptejo 

Cheft 

Cerum 

Needle 

Uendel 

Mulket 

Henathoa 

Knife 

Danon 

Medicine 

Heja 

Betel  nut 

Achce 

Betel  leaf 

Cion 

Lime 

Chapeo 

Hat 

henzo 

Handkerchief 

*  *  *  Thefe  two  laft  words  are 
borrowed  from  the  Por- 
tuguej'e 


Hanchan  Chapeo 

Not 

Ham 

Cochin 

^affoach 


Put  on  your  hat 
A  hog 
A  dog 
A  cat 

Hen 

Ohio 
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Ohia 

Egg 

Poujkili 

To  fet  down 

Inlegne 

Birds  neft 

Hahahon 

To  vomit 

Cattoch 

Parrot 

Achicienga 

To  ftand 

Cha 

Fifh 

Hichiackeri 

To  fpeak 

Cap 

Tortoifeihell 

Athe  het 

To  write 

Hanino 

To  eat 

Ajouhy 

To  light 

Peoum 

To  drink 

Luva 

Lead 

Etaja 

To  fleep 

Caran 

Iron 

Ha-caou 

To  buy 

Chanlo 

Shirt  and  coat 

Hen  vhej 

To  fell 

Hanha 

Breeches 

Laam 

To  lay  down 

Hanbo  lola 

Stockings 

Hancihaiena 

Come  hither 

Dhanapola 

Shoes 

Ciou 

Be  gone 

Halhat 

Bracelet 

Hethaj 

To  laugh 

Henpojou 

Chair 

Houtn 

To  weep 

Cherdcha 

Table 

Hanan 

To  dance 

Para 

Dollar,  or  filver 

Hame 

To  rain 

Thanula 

Black 

Pbeumhoj 

To  fmoke 

Chunla 

Red 

Hanfciounga 

To  walk 

Unat 

White 

Duonde 

To  paddle  or  row                 Camhalamagn 

Striped  cloth 

NUMERALS. 

Hean 

One 

Eancata 

Nine 

Haa 

Two 

Sicom 

Ten 

Loe 

Three 

Sicom  hean 

Eleven 

Toan 

Four 

Sicom  hda 

Twelve 

TarTee 

Five 

Hemon  thowna 

Twenty 

Tafoul 

Six 

Rocate 

Thirty 

Ifat 

Seven 

'Toanmoan  thiuma 

Forty 

Enfoan 

Eight 

Sicom  Jicom 

Hundred 

It  feems  that  they  have  no  expreflion  for  the  numbers  beyond  forty,  except  by 
multiplication. 

Trees  of  great  height  and  fize  are  to  be  feen  in  their  woods  of  a  compadl  tex- 
ture, 

* 
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ture,  well  calculated  for  naval  conftru£lions  * :  but  the  produftlons  of  which  they 
are  more  particularly  careful,  are  the  cocoa  and  :rcca  tr^es,  t^e  laft  being  chiefly 
for  their  own  confumption;  as  they  chew  it  all  day  long  vpith  tobacco,  betel-leaf, 
and  Ihell-lime:  the  former  is  not  only  ufeful  for  their  own  and  their  hogs  nouriih- 
ment,  but  alfo  an  obje£t  of  trade.  Moft  of  the  country  fhip.s  that  are  bound  to 
Pegu^  from  either  of  the  coafts  of  India^  touch  at  the  iSlicobar  Iflands,  in  order  to 
procure  a  cargo  of  cocoa  nuts,  which  they  ])urchace  at  the  r^te  of  four  for  a  to- 
bacco-leaf, and  one  hundred  for  a  yard  of  blue  cloth,  and  a  bottle  of  cocoa-nut  oil 
for  four  leaves  of  tobacco.  The  tropical  fruits  gi-OM^  in  thofe  iflands  exquifitely 
flavoured,  the  pine-apple  in  particular  :  wild  cinnamon  and  falTafras  grow  there  alfo; 
the  coffee-tree  in  two  years  yields  fruit ;  yams  are  to  be  found  for  three  or  four 
months  in  the  year  only,  and  are  eaten  by  the  natives  infl:ead  of  the  Larum,  a 
nutritive  fruit ;  in  the  defcription  of  which,  and  the  tree  that  produces  it,  we  fhall 
here  endeavour  to  be  very  particular. 

The  tree,  that  bears  this  nutritive  fruit,  is  a  fpecies  of  Palm,  called  by  them  La- 
rum,  by  the  Po-rt'i^urfe  Mellori -,  and  is  very  abundant  in  thofe  iflands,  as  well  as  in 
Carnkohar :  it  grows  promifcuoufly  in  the  woods  among  other  trees,  but  it  delights 
more  particularly  in  a  damp  foil.  The  trunk  is  often  ftraight,  thirty  or  thirty-five 
feet  high,  and  ten  or  twelve  inches  (the  oldefl:  even  two  feet)  in  circumference :  the 
bark  is  fmooth,  afl:i-coloured,  with  equidifliant  interfedions,  of  a  compaft  hard  tex- 
ture in  its  interior  part,  but  foft  and  quite  hollow  in  the  centre  from  the  top  of 
the  trunk  ;  the  leaves  grow  difpofed  like  a  calyx  about  three  feet  long  and  four 
inches  broad,  enfiform  and  aculeate,  of  a  dark  green  hue,  and  of  a  tenacious  hard 
fubflance  :  the  roots  are  out  of  the  ground,  and  inferted  at  eight  or  ten  feet  on 
the  trunk,  according  to  its  age,  being  not  quite  two  feet  in  the  earth  :  the  fruit, 
which  has  the  fhape  of  a  pine,  and  the  fize  of  a  large  Jaca^  comes  out  of  the  bot- 
tom of  the  leaves :  the  age  of  a  man  is  feldom  fufficient  to  fee  the  trees  bearing 
fruit:  its  weight  forces  it  out  of  the  leaves,  and,  v,hen  it  is  nearly  ripe,  which 
is  known  by  the  natives  on  the  change  of  its  colour  from  green  to  yellowifh,  it 
is  gathered,  and  weighs  from  thirty  to  forty  pounds.  The  drupes  are  loofened  by 
thruft;ing  apiece  of  iron  between  their  interl'ices:  the  exterior  furface  is  cut  off, 
and  thus  put  into  earthen  pots  covered  with  leaves,  then  boiled  on  a  flow  fire  for 
feveral  hours  together :  the  fruit  is  fufEciently  boiled,  when  the  medullary  part  of 

•*  One  of  tJiefe  trees  our  peo]ilc  cut  down,  that  mcafurtd  nine  fathoms  in  circumftrencej  or  fifty-four  feet. 
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it  becomes  Ibft  and  friable ;  it  is  then  taken  from  the  fire  and  expofcd  to  the  cold 
air  :  when  cold,  the  drupes  are  feparated  from  the  ftalk,  and  the  medullary  part 
prefled  out  by  means  of  a  fhell  forced  into  them.  Within  the  woody  part  of  the 
drupes,  there  are  two  feeds,  in  fhape  and  tafte  much  like  almonds  :  the  foft  part 
is  then  colledted  into  a  fpherical  mafs,  and,  in  order  to  extradl  all  the  ftringy  frag- 
ments remaining  in  it  by  the  compreffion  of  the  (hell,  a  thread  is  pafTed  and  re- 
pafTed,  until  the  whole  is  extradled,  and  it  comes  out  perfedlly  clean  :  it  is  then  of 
a  pale  yellow  colour,  ,much  refembling  polenta,  or  the  drefled  meal  of  the  Zea  Mays^ 
and  in  tafte  much  like  it ;  when  not  newly  prepa  ed,  it  has  an  acidity,  to  which  it 
tends  very  ftrongly,  if  long  expofed  to  the  atmofphere ;  but  it  may  be  preferred  a 
long  time,  if  well  covered. 

It  is  certain,  that  the  Nicobar  bread-fruit  tree  differs  very  effentially  from  the 
palm  deicribed  by  Mr.  Masson,  and  found  in  the  interior  parts  of  Jlj'iica,  which 
bears  a  fort  of  bread-fruit.  On  my  fhowing  to  IV'r.  Masson,  in  March,  1790, 
the  drawing  of  the  tree  here  defcribed,  he  was  pleafmgly  furprized  at  the  novelty, 
and  declared  he  had  never  before  feen  it.  It  differs  alio  from  the  bread-tree  found 
in  Qtaheitc,  and  defcribed  by  Captain  Cook  in  his  Voyage  round  the  World,  as 
will  appear  very  evident  on  a  reference  to  the  notes  of  that  work.  Some  fhrubs, 
whofe  leaves  refemble  much  thofe  of  the  Nicobar  bread-fruit  tree,  are  to  be  feen  on 
the  Coromandd  Cnaft,  and  in  the  ifle  of  France,  where  they  thrive  in  fome  degree, 
but  never  attain  the  height  of  thofe  at  Nicobar:  imperfeft  fmall  fruits  are  feen 
once  a  year  fprouting  out,  and  the  inhabitants  derive  an  advantage  from  the  leaves 
of  the  tree,  which  they  convert  into  mats  and  bags  to  hold  coffee.^ 

[For  Note  and  Plate — See  the  Works  of  Sir  William  Jones,  Vol.  II.  p.  37.] 


NOTE  on  Page  450. 
Though  little  can  be  added  to  M.  Poivre's  defcription  of  the  Salangane,  or  Hi- 
rundo,  mdis  eduiibus,  yet,  as  Captain  Forrest  was  a  perfedt  mafter  of  the  Malay 
tongue,  and  defcribed  only  what  he  had  feen,  it  will  not  be  amifs  to  fubjoin  his  ac-. 
count  of  that  fmgular  bird.  "  The  bird  with  an  edible  neft  is  called,  fays  he,  Jai- 
"  maiani  by  the  natives  of  the  M  luce  as,  and  Layang-layang  by  the  Malays :  it  is 
"  black  as  jet,  and  very  much  like  a  marten,  but  confiderably  fmaller.  Its  nefts, 
"  which  the  Malays  call  Sarang,  are  found  in  caves,  and  generally  in  thofe  to  which 

"  the 
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"  the  fea  has  accefs :  and,  as  they  are  built  in  rows  on  perpendicular  rocks,  from 
"  which  the  young  birds  frequently  fall,  thofe  caves  are  frequented  by  fifh,  and 
"  often  by  fnakes,  who  are  hunting  for  prey :  they  are  made  of  a  flimy  gelatinous 
"  fubftance  found  on  the  fhore,  of  the  fea-weed  called  agal  agal,  and  of  a  foft 
"  greenifh  fizy  matter  often  feen  on  rocks  in  the  Ihade  when  the  water  oozes  from 
"  above.  Before  a  man  enters  fuch  a  cave,  he  ihould  frighten  out  the  birds,  or 
"  keep  his  face  covered.  The  Jaimaldni  lays  her  eggs  four  times  a  year,  but  only 
"  two  at  a  time :  if  her  neft  be  not  torn  from  the  rock,  fhe  will  ufe  it  once  more, 
"  but  it  then  becomes  dirty  and  black :  a  neft,  ufed  but  once  before  it  is  gathered, 
"  muft  be  dried  in  the  fhade,  fince  it  eafily  abforbs  moifture,  and,  if  expofed  to  the 
"  fun,  becomes  red.  Such  edible  nefts  are  fometimes  found  in  caves,  which  the  fea 
"  never  enters,  but  they  are  always  of  a  dark  hue,  inftead  of  being,  like  that  now 
"  produced,  very  nearly  pellucid  :  they  may  be  met  with  in  rocky  iflands  over  the 
"  whole  eaftern  Archipelago  (by  far  the  largeft  in  the  world),  but  never,  I  believe, 
"  on  the  coaft  of  China,  whither  multitudes  of  them  are  carried  from  Batavia. 
"  The  white  and  tranfparent  nefts  are  highly  efteemed,  and  fold  at  Batavia  for  feven, 
"  eight,  nine,  or  ten  dollars  a  catty  of  i^lb.  but  the  crafty  Chinefe  at  that  port,  who 
"  pack  up  the  nefts,  one  in  another  to  the  length  of  a  foot  or  eighteen  inches,  that 
"  they  may  not  eafily  be  broken,  feldom  fail,  by  a  variety  of  artifices,  to  impofe  on 
"  their  employers." 


VIII. 

ON  THE  MYSTICAL  POETRY  OF  THE  PERSIANS  AND  HINDUS.— 

See  the  Works  of  Sir  William  "J ones ^  Vol.  I.  p.  445 . 


GITAGO'VINDA ;  OR,  THE  SONGS  OF  JAYADE'VA.— -^^^  the  Works  of 
Sir  William  Jones^  Vol.  I.  p.  463. 


NOTE 
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NOTE  on  p.  316,  Vol.  I.  Sir  JFilliam  Jones\  Works. 
By  the  President, 

A  defire  of  tranflating  the  couplets  of  Vara'hamihira  with  minute  exa<flnefs, 
and  of  avoiding  the  Sanfcrit  word  ay  ana  in  an  Englijh  phrafe,  has  occafioned  a  little 
inaccuracy,  or  at  lead  ambiguity,  in  the  vcrfion  of  two  veiy  important  lines,  which 
may  eafily  be  correded  by  twice  reading  ciciyat  in  the  ffth  cafe  for  ddyam  in  the 
firft  :  fo  that  they  may  thus  be  tranflated  word  for  word ;  "  Certainly  the  fouthern 
"  road  of  the  fun  was,  or  began,  once  from  the  middle  of  AjleJJ;}a ;  the  northern, 
"  from  the  firft  of  Dhanipt'ha.  At  prefent  xht  fouthern  road  of  the  fun  begins  from 
"  the  firft  of  Carcata\  and  the  other  from  the  firft  of  Mriga,  or  Macar." 


IX. 

ON  THE  INDIAN  CYCLE  OF  SIXTY  YEARS. 

By  Samuel  Davis,  Efq, 

In  the  Philofofophical  Tranfadions  publifhed  for  1790,  there  Is  an  account  given 
of  the  Hindu  cycle  of  fixty*,  which  being  in  many  particulars  deficient,  and  in 
fome  erroneous,  I  (hall  endeavour  to  fhew  the  true  nature  and  computation  of  that 
cycle,  from  the  explanation  which  is  given  of  it  by  the  Hindus  themfelves. 

The  following  tviojlocas^  extradled  from  the  laft  feclion  of  the  Surya  Siddhdnta^ 
enumerate  the  feveral  diftindtions  of  time  In  aftronomical  ufe  among  the  Hindus : 

*  "  In  their  current  tranfaftions,  the  inhabitants  of  the  peninfula  employ  a  mode  of  computation,  which,  though 
"  not  unknown  in  other  parts  of  the  world,  is  confined  to  thefe  [the  fouthern]  people  amonglt  the  Hindocs.  This  is  a 
"  cycle  or  revolving  period  of  fcKXy/olar years,  which  has  no  further  correfpondence  with  the  aeras  above  mentioned  [of 
"  Bikramajit  and  Salahan]  than  that  of  their  years  refpe£lively  on  the/amt  day,"  Sec 

Phil.  T»ANS.  Vot.  LXXX.  Part  li. 

3  S  Brahman 
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Brahman  daivan  tat'ha  pitryan  prajLipatyan  guroftat'ha^ 
Sauran  che  favanan  chindram  arcfhan  mandni  vai  navar 
Chaturbhir  vyavaharo'tra  faurachandrarcfha  favanaih, 
Varhafpatyena  fhafli'tyabdan  jneyan  nanyaiftunltyasahi 

and  the  tranflation  of  them  is  as  follows :  "  The  Brahma,  the  Daiva,  the  Pitrya^. 
**  the  Prdjapatya,  that  of  Guru^  the  Saura^  the  Sdvana^  the  Chandra,  the  Ndc- 
*'  fJ:atra,  are  the  nine  diftindlions  of  time.  Four  of  thofe  diftinftions  are  of  prac- 
*'  tical  ufe  to  mortals ;  namely,  the  Saiira,  the  Chandra^  the  Ndcjhatra,  the  Sdvana. 
"  That  of  Vrthajpnti  (Guru)  is  formed  into  fixty  years.  The  other  diftin£lions 
*<  occm-  but  feldom  in  aftronomical  pradice." 

Brahman  year  is  that,  whereof  the  Calpa  is  one  day.  The  Daiva  year  confifls. 
of  -j6o  revolutions  of  the  fun  through  the  ecliptick.  The  Pitrya  day  is  from  luna- 
tion to  lunation.  The  Prajdpati-mdna  is  the  manioantara.  The  cycle  of  Guru  or 
Vrtbafpati,  which  is  the  fubjedl  of  this  paper,  will  be  explained  further  on.  The 
Chandra  is  lunar,  and  the  Ndcfiatra  fidereal  time.  The  Saura  and  Sdvan,  are  the 
lame  folar- fidereal  year  differently  divided  ;  the  fun's  paffage  through  each  degree 
of  the  ecliptick  being  accounted  as  a  day  of  the  firft,  and  the  time  contained  be- 
tween fun-rife  and  fun-rife  as  a  day  of  the  laft  ;  confequently,  there  are  360  days, 
or  divifions,  in  the  former  year ;  whereas,  the  latter  year  is  detenr.ined,  according 

D          U        P      V  P   A.P 

to  the  aftronomical  rules  of  the  beft  authority,   as  containing  365  15  31  31  24  of 

D       H     M 

Hindu,  or  365  6  12  ^G'  t,2,"  36  '  of  our,  time. 

The  Savan  year  may,  as  the  Hindus  obferve,  be  meafured  by  the  following  mC'- 
tliod,  which  is  little  more  than  a  tranflation  from  the  Sanfcrit. 

Upon  a  large  horizontal  circle,  note  the  point  whereon  the  fun  rifes,  at  any  time 
near  the  equinox,  or,  when  his  motion  in  declinaition  is  the  moft  perceptible  ;  and 
count  the  number  of  Sdvan  days,  or  of  his  fucceffive  rifmgs,  from  that  time;  until 
having  vifited  the  two  fclftices,  he  fliall  be  returned  near  to  the  original  mark;, 
then,  repeat  the  operation,  until  he  rifes  next  after  paffing  over  that  original  or 
firft-m.ade  mark,  and  compute  the  proportion  which  the  fpace,  whereby  he  fhall 
have  fallen  fliort  of  it,  in  the  laft  obfervation  but  one,  bears  to  the  whok  fpace  con- 
tained between  the  marks  made  of  his  two  laft  rifings,  accounting  that  fpace  to 
contain  60  Du?idas,  or  one  Sdvan  day ;  the  rcfult  will  be  the  fradion  (allowing  for 

preceffion) 
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preceflion)  of  a  day,  and  it  will  be  the  excefs  of  the  year  over  355  days,  or  num- 
ber of  times  that  the  fun  will  have  been  found  to  rife  -above  the  horizon  during 
fuch  an  obfervation  of  his  progrefs  through  the  ecliptick.     This  fradion  the  ^urya 
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Siddbdnta  ftates  as  o  15  31  31  24,  and  the  Slddhdnta  Slrdmani  as  o  15  30  22  30; 
but  it  is  not  probable,  that  either  quantity  was  determined  by  fo  fimple  and  mecha' 
nical  a  method  alone,  or  without  recourfe  to  a  feries  of  obfervations  made  at  diftant 
periods. 

The  Vrihafpati  mdna^  of  which  the  cycle  of  fixty  years  is  compofed,  is  thus  de- 
fcribed  in  the  comment  on  the  foregoing_y7fi>V(7J' .• 

Vrihafpetermanan  madhyamarafibh6gen6£lan. 
"  It  is  his  (Vrihafpati  ^^  mean  motion  {madhyama)  through  one  fign  *.'* 

To  explain  what  is  meant  by  the  fnadhyama,  in  contradiftindion  to  xhtjlghra, 
motion  of  'Jupiter^  and  the  other  planets,  and  to  {hew  that,  by  compounding  them 
in  eccentric Ic  circles  and  epicycles,  the  Hindus  compute  the  apparent  places  of  the 
planets  on  the  principles  of  the  Ptolemaick  aftronomy,  is  not  the  objed:  of  this 
paper :  I  fhall,  therefore,  only  defire  it  may  be  underftood,  that  the  madhyama  of 
Jupiter  anfwers  to  his  mean  motion  in  his  orbit,  and  the  amount  of  it  computed 
for  any  particular  interval,  to  his  mean  hellocentrick  longitude  in  the  Hindu  eclip- 
tick. The  rule  then  for  computing  his  mdna,  or  year,  of  which  the  cycle  of  fixty 
years  is  formed,  is  evident  j  and  it  is  thus  given  in  the  ^^thjloca  of  the  firft  fedion 
of  the  Si'/rya  Siddbdnta. 

Dwadafighna  guro  yata  bhagani  vertamanacaih 
Rafibhih  fahitah  fuddah  (haflitya  fyurvijayadayah 

*  Correft  an  error  in  p.  269^  in  the  note  on  the  Hindu  cycle  of  fixty,  for  degree  read_/^«. 

"  Multiply 
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**  Multiply  by  12  Jupiter  s  expired  bhaganas  (revolutions),  and  (to  the  produd) 

**  add  the  fign  he  is  in  ;  divide  (the  fum)  by  60;  the  remainder,  or  fradion,  fhows. 

**  his  current  year,  counting  from  Vijaya  as  the  firft  of  the  feries." 

To  apply  this  rule  in  fmding  the  Vrihafpatt  year,  for  a  given  time,  as  for  the 

commencement  of  the  current  year  of  the  cali yiig^  or  when  4892  years  of  that  era 

were  expired,  correfpondent  with  the  loth  of  laft  April ^  we  have  the  following 

data*.     The  revolutions  or  mean  motion  of  Jupiter^   364220  in  4320000  folar 

years ;  and  the  term  expired  of  the  cali  yug  4892  years,  which,   for  the  reafon 

given  in  page  277,  may  in  this  cafe  be  ufed  to  fave  trouble,  inftead  of  the  pe- 

R      s 
rlod  expired  of  the  Calpa :  then,  as  4320000  to  364220,  fo  4892  to  412  5    10" 

21'  12"  which  fhows  "Jiipiters  madhyama  or  mean  heliocentrick  longitude  to  be 

s 

5  10°  21'  12"  after  412  complete  revolutions  through  his  orbit.     But  as  in  the  in- 

ftance  of  the  moon's  node  (fee  page  297),  a  correflion  of  bija  is  here  to  be  ap- 
plied to  Jupittr^  mean  place  at  the  rate  of  8  revolutions  in  the  mahd  yug  fub- 
ftradive.  But  8  revolutions  in  4320000  years  are  as  i*^  to  1500  years  ;  therefore 
by  a  fhorter  procefs,  the  term  expired  of  the  cali  yug,  divided  by  1500,  quotes  the 

bija  in  degrees;  and  4|il=3^  15'  41"  48  '  is  the  corredion  fubftradtive,  which  re- 
ft       s 
duces  Jupiler^  mean  place  to  (412)   5  7°  5' 30":  then  412x12=4944,  to  which 

add  6,  Jupiter  being  in  the   fixth   fign  \  the  fum  4950  is  the  number  of  the  Vri- 

hajpati  years  elapfed  fmce  the  beginning  of  the  cali  yug ;  which,  divided  by  60  for 

cycles,  quotes  82   cycles  expired,  leaving  a  fraction  of  |°  to  find  his  current  year, 

which,  counted  as  the  rule  direds  from  Vijaya  as  the  firft,  falls  on  Dundubhi^  which 

is  the   56th  of  the  cycle;  and,  of  this  year,  the  fradion  7^  5'  30"  reduced  at  the 

M      D      D      p 

rate  of  2°  30'  to  a  month,  fhows  2  2j^  6  12  to  have  been  expired  on  the  ift  of 
VaiJ'iich,  or  the  loth  of  April,  for  which  time  the  computation  is  made;  and  like- 
wife,  that  the  next  year  RudJoirJJgdri  will  commence  in  the  enfuing  folar  month  of 
Miigha. 

A  Nddiya  almanack  for  the  prefent  year  ftates,  that  on  the  i  ft  of  laft  Vaifach,  there 
were  expired  of  the  Vrlhajpati  c^c^t  55  years,  2  months,  23  days,  and  10  dandas  \ 
and  that  the  current  year  Dundubhi  will  continue  until  the  7th  day  of  the  folar 
month  of  Mdgh :  the  difference  of  one  day  and  56  dandas,  between,  this  and  the 
foregoing  refult,  is.  too  great  to  be  accounted  for  by  the  difference  of  longitude  be- 

•  Fiom  page  269. 

tween 
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tween  Nadlya  and  Uijein^  for  the  meridian  of  which  latter  place  computations  by 
the  Si'tryn  Siddhdiita  are  made ;  but  it  is  of  no  confequence  to  the  intended  purpofe 
of  this  paper. 

There  is  another  rule  for  computing  the  Vrthafpati  year  given  in  an  aftrological 
book  named  "Jyautijlatva.  •'  The  Jdca  years  note  down  in  two  places.  Multiply 
"  (one  of  the  numbers)  by  22.  Add  (to  the  produ£l)  4291.  Divide  (the  fum) 
"  by  1875.  The  quotient  add  to  the  fecond  number  noted  down,  and  divide  (the 
*'  fum)  by  60.  The  remainder  or  fradlion  will  (how  the  year  laft  expired,  count- 
"  ing  from  Prabbava  as  the  firft  of  the  cycle.  The  fra(flion,  if  any,  left  by  the 
**  divifor  1875  may  be  reduced  to  months,  days,  &c.  expired  of  the  current  year." 

The  fdca  years  expired  on  the  ifl:  of  laft  Vaifdch^  correfponding  with  the  ex- 
pired years  4892  of  the  call yug^  were  1713  :  then,  by  the  rule, 

1713  X22  +  429i=:22/^/y,  and,  1713-4-22 =2 8{| 
1875  60 

which  fhows  the  laft  expired  year  of  Vrthafpati  to  have  been  the  55  th  year  of  the 
cycle  named  Durmati',  and  the  fraction  tVtt,  when  reduced,  that  4  months,  19 
days,  and  t,^  dandas  were  expired  of  the  current  year  Dundubhi  when  laft  Vaifdcha 
began. 

The  numbers  22  and  1875  ufed  in  this  computation  are  evidently  derived  from 
the  planetary  periods,  as  given  by  A'ryabhatta  ;  which  according  to  Vara'- 
HANiHiRA  are,  of  yupiter,  364224  mean  revolutions  in  4320000  folar  years:  but 
364224  revolutions  of  yuj,iter  contain  43706S8  of  his  years,  which  exceed  the 
correfpondent  folar  years  4320000  by  50688;  and  thofe  two  numbers  reduced  to 
their  loweft  terms  are  1875  and  22;  or,  in  1875  folar  years,  there  is  an  excefs  of 
22  Vrthafpati  ytdx^;  and  hence  the  ufe  of  thofe  numbers  is  obvious.     The  additive 
number  4892,  by  the  Hindu  aftronomers  termed  cfiepa,  adjufta  the  computation  to 
the  commencement  of  the  trajdca,  which  began  when  the  3179th  year  expired  of 
the  caliyug;  and  it  ftiows  that  2  years,  3  months,  and  13  days  were  then  expired 
of  the  current  cycle  of  fupicer^  or  3  months  and  i  j  days  of  the  year  Suclay  which 
is  the  third  of  that   cycle.     A  computation   by  the   Sttrya  Siddhanta  for  the  fame 
period,  with  a  corredlion  of  hija^  as  in  the   foregoing  example,  makes  2  months,  9 
days,  56  dandas^  and  1 2  palas  to  have  been  elapfed  of  that  year,  and  that  confequently 
there  were  ^j  years,  9  months,    20  days,  3   dandas^  and  12  palas  then  wanting  to- 
complete  the  cycle,  inftead  of  49  years  as  it  is  ftated  in  the  Philofophical  Tranfac- 

tions  t 
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tbns;  and,  by  the  fame  rule,  the  year  of  Christ  1784  correfpondcd  with  the  48th 
and  49th  cycle,  or  udnanJa  and  Racfiafa. 

This  mode  of  computation  difagrees  with  the  date  of  a  grant  of  land  mentioned 
in  Vol.  I.  p.  ^"^^S^  Sir  TFUlmm  Jones'^  Works;  {ox  Jaca  939  muft  have  ended  in 
the  3d  month  of  the  53d  year  of  the  Frthafpati  cjcXq  ;  but,  as  the  grant  in  queftion 
appears  to  have  been  made  in  the  vicinity  of  Bombay,  the  difierence  mtiy  be  ac- 
counted for  in  a  manner,  that  will  equally  explain  the  diiagreement  noticed  by  Mr. 
Marsden  between  his  authorities  and  the  Banares  almanack.  We  learn  from 
Varahamihira's  commentator,  there  were  fome  who  erronecufly  fuppofed  the 
folar  and  Vr-'thnfpati  years  to  be  of  the  fame  length.  A  memorial  jUca  known  to 
moft  Pandits^  furnifhing  a  concife  rule  to  find  the  Vrlhafpati  year,  mentions  aftro- 
nomers  in  countries  fouth  of  the  Nermadd  to  be  in  their  reckoning  of  it  ten  years 
behind  thofe  fituated  on  the  north  fide  of  that  river  ;  by  the  foregoing  comparifon  of 
the  date  in  the  Afiatick  Refearches  with  a  computation  by  the  Surya  Siddhdnta,  the 
difference  is  found  to  be  2  years  ;  and  the  Banares  almanack  for  the  prefent 
year  mentions,  that  fouth  of  the  Nermadd,  the  45th  year  of  the  cycle,  named 
Virodkacrit^  was  accounted  to  begin  in  laft  Mdgh ;  in  which  month,  it  is  further 
obferved,  began  at  Bamires  the  prefent  year  Dundiibhi,  which  is  the  56th  of  the 
cycle.  This  difference  then  increafes,  and  from  the  Jdca  year  939,  when  it  was  2 
years,  it  had  to  laft  Mdgh  become  1 1  years.  Now,  in  the  interval  of  773  folar 
years  between  thofe  points  of  time,  the  Frihafpati  Te.zk.omng  muft  have  gained  upon 
the  folar  reckoning  about  9  years,  which,  added  to  the  foimer  difference  of  2  years, 
is  equal  to  the  difference  now  aftually  noticed  in  the  Ba/idr:^s  almanack ;  and  we 
may  thence  conclude,  that  the  erroneous  notion  mentioned  and  refuted  by  Vara- 
hamihira's commentator,  ftill  prevails  to  the  fouth  of  the  A\'rmadd,  from  which 
part  of  Imh'a  Mr.  Marsden's  information  on  the  fubjeilt  feenis  to  have  been  ori- 
ginally procured.  But  there  is  no  reafon  to  fuppofe,  that  the  Vrihajpati  year  is  any 
where  ccnfidcred  as  "  commencing  on  the  fame  day  with  the  years  of  Vic  ram  a'- 
"  DiTYA  and  Saliva'han  ;"  nor  is  it  poffible  that  it  fiiould  ;  becaufe  the  latter, 
which  is  folar-fidereal,  commences  with  the  fun's  entrance  of  Aries  in  the  Hindu 
ecliptick  ;  and  the  former,  which  is  luni-folar,  with  the  preceding  new  moon  in 
the  month  of  Cbaltra. 

It  may  not  be  deemed  fuperfluous  here  to  add  Varahamihira's  explanation  of 
Jupiter  &  two  cycles  of  12  and  60;  more  efpecially  as  he  cites  certain  particulars  with 

a  reference 
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a  reference  to  thepofition  of  the  colures  as  defcribed  by  Para's  ar A,  and  explained 
in  the  preceding  volume  of  this  work. 

Text. — "  Of  Vribafpatts,  12  years.  The  name  of  the  year  is  determined  from 
"  the  Nacjha/m,  in  which  Vribafpati  rifes  and  fets  (heliacally)  and  they  follow  in 
"  the  order  of  the  lunar  months." 

Commentary. — ''  But  if,  as  it  may  happen,  he  fhould  fet  in  one  and  rife  in 
"  another  Nacjhatr<7,  which  of  the  two,  it  may  be  afked,  would  give  name  to  his 
"  year  ?  Suppofe  him,  for  example,  to  fet  in  Rohini  and  to  rife  in  Mrigajiras  : — I 
*'  anfwer,  that  in  fuch  a  cafe,  the  name  muft  be  made  to  agree  with  the  order  of 
*'  the  months ;  or,  it  muft  be  that  name,  which  in  the  regular  feries  follows  the 
**  name  of  the  year  expired.  According  to  Sasiputra  and  others,  the  NacJJ^atra 
**  in  which  yiipiter  rifes  gives  the  name  to  his  year.  Casyapa  fays,  the  names  of 
"  the  Saf7matfura  Tuga,  and  the  years  of  the  cycle  offixty,  are  determined  from  the 
"  Nacjhatra  in  which  he  rifes;  and  Garga  gives  the  fame  account.  Some  fay,. 
*'  that  Cartic,  the  firft  year  of  the  cycle  of  1 2,  begins  on  the  firft  day  of  the  month. 
•'  of  Chaitr,  whatever  may  be  the  Nacjhatra  which  Jupiter  is  then  in ;  and  that 
''  Frabhava  likewife,  the  firft  year  of  the  cycle  of  fixty,  begins  in  the  fame  man- 
"  ner  ;  and  fome  fay  that  Jupiter  %  years  are  coincident  with  the  folar  years ;  but 
"  that  cannot  be  true,  becaufe  the  folar  year  exceeds  in  duration  the  VrihoJ'pati 
"  year,"  &c.  ^ 

Text. — "  The  years  beginning  with  Cdrtic  commence  with  the  Nacjhatra  Critica, 
"and  to  each  year  there  appertain  two  NacJ]:atras,  except  the  5th,  i  ith,  and  I2tk 
"  years,  to  each  of  which  appertain  thi'ee  NacJIoatras ^ 

Commentary. — "  The  years  and  their  correfponding  NacJ/:atras  are," 
Years  Nacshatras.. 

Cartic.  Critica,  Roliini. 

A'grahayan,  Mrigafiras,  A'rdra. 

Paufta.  Punarvafu,  Pufhya. 

Magh.  Aflefha,  Magha. 

Phalgun.  Purvap'halguni,  Uttarap'halguni  Hafta^ 

Chaitr.  Chitra,  Swati. 

Vaifach.  Vifacha,  Anuradha. 

Jyaiflith.  Jyefht'ha,  Mula. 

Afhar.  Purvalhara,  Uttarafhara. 

Sravan.  Sravana,  Dhaniflit'ha. 

Bhadr 
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Bhidr,  Satabhiflia,  Purvabhadrapada,  Uttarabhadrapada. 

Afwin.  Revati,  Afwini,  Bharani. 

"  Some,  on  Garga's  authority,  hold  it  to  be  the  loth  Inflead  of  the  I2th  year 
"  to  which  three  Nacjhatras  appertain.      Garga's  arrangement  of  them  is  thus." 

Ph;ilgun.  Purvap'halguni,  Uttarap'halguni,  Hafta. 

Sr.ivan.  Sravana,  Dhanifh't'ha,  Satabhifha. 

Bhadr.  Purvabhadrapada,  Uttarabhadrapada,  Revati. 

Afwin.  Afwini,  Bharani. 

"  Par  AS  era's  rule  ftates,  that  when  Vrihafpati  is  in 

'*  Cntica  and  Rohm\  the  year  is         -         -          -          -         -          -  bad. 

"  Mrigajiras,  Ardra       _--           --           ___  bad. 

*'  Punarvafu^  Pujhya         _--__---  good. 

«  AJleP:a,  Magha bad. 

"  Purvaf  halgunt,  Uttarap' halguniy  Hajla     -----  neutral. 

"  Chitra,  Swati       -_--_-          -._  good. 

"  Vijdcha,  Anurddha         -__---_.  bad. 

"  y/C/i^/V?^,  Mula         --.           __.          -          -  bad. 

*'  Purva/Jjdra^  Uttarajlmra          _«--»_-  good. 

*'  Sravand,  Dhanijihd^  Satabhijloa         ------  good. 

"  Purvabhadrapada,  Uttarabhadrapada,  Revati     -           -         -         .  good. 

*'  AJkiirii,  Bharani     ---------  good. 

"  On  thofe  authorities,  therefore,  it  is  the   loth  and  not  the  I2th  year  to  which 
"  three  Nacflmtras  appertain." 

Text. — '•  Of  the  Vrihafpati  cycle  of  Jixty  years.  Multiply  the  expired  years  of 
"  Saca  by  II,  and  the  product  by  4.  Add  the  chipa  8589.  Divide  the  fum  by 
*'  375°*;  ^"^'  the  quotient  add  to  the  years  of  Saca.  Divide  the  fum  by  60  to  find 
*'  the  year,  and  by  1 2  to  find  the  yuga.  The  Devaj  who  prefide  over  the  twelve 
"  years  of  xh&yuga  are, 

*'  Vifhnu,  Th£  Pttris^ 

*'  Surya,  Vis'wa. 

"  Indra,  Soma. 

*'  Agni,  ladragni. 

*  Thcfe  n\imt)crs,  1 1  X  4  and  3  750  are  in  the  fame  ratio  as  thofe  ufed  in  the  foregoing  example  from  the  Jyautijtafva : 
the  two  rules  therefore  are  the  fame,  with  an  inconliderable  dirlerence  in  the  cjhipa. 

«  Twafhta, 
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"  Twaflita,  A'fwina. 

*'  Ahivradna,  Bhaga." 

Commentary. — "  It  is  in  the  Somafanhitd  that  the  prefiding  Devas  are  thus  ftat- 
ed.  In  the  cycle  of  fixty  are  contained  five  cycles  of  twelve;  which  five  cycles,  or 
"  yugas,  are  named 

"  Samvatfara^  over  which  prefides  _  -  -  «  ^gni, 

"  Parlvatfara  _  -.  -  -  -  .  Area. 

*'  Idavatfara  _»----  Chandra. 

*'  Anuvatfara  _»__.-  Brahma. 

*'  JJdravatfara  -  -  -  -  -  -  Siva. 

Text. — "  The  firft  year  of  the  cycle  of  fixty,  named  Prabhava,  begins,  when 
In  the  month  of  Mdgha^  Vrthafpati  rifes  in  the  firft  degree  of  the  Nacfiatra  Dhan- 
"  iJJjt'ha ;  and  the  quaUty  of  that  year  is  always  good." 

Commentary. — "  The  month  of  Mdgh  here  meant  is  the  lunar  Mdgh :  it  cannot 
"  be  the  folar  Mdgh,  becaufe  when  Vrthafpati  rifes  in  9'  23°  20'  Surya  muft  be  in 
"  10^  6<>  12'*." 

The  years  of  the  cycle  and  the  prefiding  Deities  are  thus  arranged  by  Vara- 
HAMIHIRA  in  fix  memorial  couplets. 


Bra'hma. 
Prabhava, 
Vibhava, 
Suck, 
Pramoda, 
5.  Prajapati, 
Angira, 
Srimuc'ha, 
Bhava, 
Yuva, 
lO.Dhata, 
Ifwara, 


Vaishnava. 

Bahudhanya,, 

Pramat'hi^ 

Vicrama, 
15.  Brifya, 

Chitrabhanu, 

Subhanu, 

Tarana, 

Parthiva, 
20.  Vyaya, 

Sarvajit, 

Sarvadhari, 


Saiva. 

Virodhi, 

Vicrita, 
2.5.  C'hara, 

Nandana, 

Vijaya, 

Jaya, 

Manmat'ha^ 
30.  Durmuc'ha, 

Hemalamva, 

Vilamva, 

Vicari, 


*  Becaufe  the  beginning  of  Dhanififha  is  weft  of  the  end  of  Magh  only  6°  40',  at  which  diffance  from  the  fun, 
Ji.fiter  would  not  rife  heliacally,  or  be  feen  difengaged  from  his  rays ;  but  the  lunar  Magh  might  extend  :o  near  the 
end  of  the  folar  Phalgun.  Should  the  moon,  however,  change  very  foon  after  the  fun's  entrance  of  the  Hhuji  tign  Ca- 
pricorn, coincident  with  Magh,  theri,  neither  the  folar  nor  the  lunar  month  of  that  name  would  agree  with  the  terms  of 
the  propofxtion5  which  is  an  inftance  of  an  imperfeft  aftronomy. 

3  T  Savari, 
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Plava, 
Subhacrlt, 
Sobhana, 
Cradhi, 
Vifwivafu, 
40.  Parabhava, 
Plavanga, 
Cilaca, 


Saumya, 
Sadharana, 

45.  Virodhacrit, 
ParidhaA'i, 
Pramadi, 
A'nanda, 
Racftiafa, 

50.  Anala, 
Pingak, 


Calayufta, 
5idharthi, 
Raudra, 

55.  Durmati, 
Dundubhi, 
Rudhirodgari, 
Raftacfha, 
Crodhana, 

60.  Cfhaya. 


It  may  be  remarked,  that,  in  the  foregoing  an'angements  of  the  Vrthafpati  years, 
Cdrtic  is  always  placed  the  firft  in  the  cycle  of  twelve ;  and,  fince  it  is  a  main  prin- 
ciple of  the  Hindu  aftronomy  to  commence  the  planetary  motions,  which  are  the 
meafures  of  time,  from  the  fame  point  of  the  ecliptick,  it  may  thence  be  inferred, 
that  there  was  a  time  when  the  Hindu  folar  year,  as  well  as  the  Vnhafpati  cycle  of 
twelve,  began  with  the  fun's  arrival  in,  or  near,  the  NacJlMtra  Critica.  That  this 
year  has  had  different  beginnings  is  evinced  by  the  praftice  of  the  Chinefe  and  Si' 
amefe,  who  had  their  aftrohomy  from  India,  and  who  ftill  begin  their  yeai's,  pro- 
bably by  the  rule  they  originally  received,  either  from  the  fun's  departure  from  the 
winter  folftice,  or  from  the  preceding  new  moon,  which  has  the  fame  reference  to 
the  winter  folftice  that  the  Hindu  year  of  Vicrama'ditya  has  to  the  vernal 
equinox.  The  commentator  on  the  Surya  Siddhdnta  exprefsly  fays,  that  the  au- 
thors of  the  books  generally  termed  Sanhiids,  accounted  the  Deva  day  to  begin  in 
the  beginning  of  the  fun's  northern  road:  now,  the  Deva  day  is  the  folar  year; 
and  the  fun's  northern  road  begins  in  the  winter  folftice  ;  and  hence  It  fhould  feem, 
that  fome  of  thofe  authors  began  the  folar  year  exadlly  as  the  Chinefe^  do  at  this 
time.  This  might  moreover  have  been  the  cuftom  in  Para'sara's  time;  for  the 
phenomenon,  which  is  faid  to  mark  the  beginning  of  the  Vrthafpati  cycle  of  fixty, 
refers  to  the  beginning  of  Dajiijljfha,  which  is  precifely  that  point  of  the  ecliptick 
through  which  the  folftice  paffed  when  he  wrote. 

Tliere  are,  befide  thefe  apparent  changes  made  by  the  Hindus  in  their  mode  of 
commencing  the  year,  abundant  inftances  of  alterations  and  corrections  in  their 
aftronomy,  an  inquiry  into  which  might,  by  fixing  certain  chronological  data, 
throw  confiderable  light  on  their  hiftory ;  and  it  is  fcarcely  necefTary  to  obferve,  with 
how  much  more  advantage  an  inveftigation  of  this  kind  would  be  made  with  the 

affiftance 


OF  SIXTY  YEARS.  47 1 

aiTiftance  of  luch  aftronoinical  books,  written  in  the  Beva  Niigari  cliara£tcrs,  as 
might  eafily  be  had  from  H(udardbad  txwiX  Pima,  if  the  EngUJIj  refidcnts  there  would 
intereft  themfelves  to  procure  them.  Copies  of  the  agronomical  rules,  followed 
at  Bovibny  and  Giijara!,  might  aifo  prove  of  ufe,  if  Niebumr*  was  not  milmform- 
ed,  who  fays  the  natives  there  begin  the  year  vvith  the  month  of  Curtic,  which- 
has  an  evident  reference  to  the  autumnal  equinox,  and  may  perhaps  be  computed 
i)y  the  ArJJoa  Siddhdnta,  mentioned  in  VoL  I.  as  accounting  the  day  to  begin  at 
funfet ;  forfunfet  with  the  Devas  is  the  fun's  departure  from  the  autumnal  equinox^ 
and  it  is  invariably  obferved  in  their  aftronomy  to  account  the  different  meafures  of 
time  as  having  begun  originally  from  the  fame  inftant. 

But  of  all  places  in  India,  to  which  Europeans  might  have  accefs,  Ujjein  is 
probably  the  beft  furnlfhed  with  mathematical  and  aftronomical  produdtions  ;  for 
it  was  formerly  a  principal  feminary  of  thofe  fciences,  and  is  ftill  referred  to  as  the 
firft  meridian.  Almoft  any  trouble  and  expence  would  be  compenfated  by  th& 
pofleffion  of  the  three  copious  treatifes  on  Algebra,  from  which  Bh  as  car  a  de- 
clares he  extracted  his  Bija  Genita,  and  which  in  this  part  of  India  are  fuppofed  to 
be  entirely  loft.  But  the  principal  objedt  of  the  propofed  inquiry  would  be,  to 
trace  as  much  as  poffible  of  that  gradual  progrefs,  whereby  the  Hindu  aftronomy 
has  arrived  at  its  prefent  ftate  of  comparative  perfeftion ;  whence  might  be  formed 
more  probable  conjectures  of  its  origin  and  antiquity  than  have  yet  appeared  :  for 
I  imagine,  there  are  few  of  M.  Bailly's  opinion  that  the  call yug,  or  2Sij yug,  had 
its  origin,  any  more  than  our  'Julian  period,  in  an  aSliial  obfervation,  who  have  con- 
fidered  the  nature  and  ufe  of  thofe  cycles,  of  the  relative  bhaganas,  or  revolutions' 
of  the  planets,  and  the  alterations  f  which  the  latter  have  at  different  times  under- 
gone; concerning  which,  feveral  particulars  M.  Bailxy,  it  muft  be  acknowledged, 
had  but  fittle  information  %.  What  was  the  real  pofition  of  the  planets  and  the 
ftate  of  aftronomy  when  the  call  yug  began,  or  4892  years  ago,  will  probably 

never 

*  "  Le  nouvel  an  chez  les  Indiem  a  Gitzerat,  que  ceux  de  Bomhay  fuivent  auffi,  vient  dii  mois  Kartig,  mais  a  Sdndl 
"•  on  le  celebre  au  mois  Afar."     Tom.  ii.  p.  2 1 . 

•j-  Inftances  in  Jupiter's  mean  motion.  A'rtabhatta  gave  the  revolutions  as  364224  in  4320000  folar  years. 
Bha'scar  in  his  Sirimam  364226455  in  4320000000  folar  years.  The  Surya  Siddhanta  364220  In  4320000  folar 
years;  which  latter,  by  the  b'tja  introduced  fmce.  are  reduced  to  364212  in  the  fame  period. 

+  But  it  is  not  thence  to  be  inferred,  that  the  HinJus  did  not  exift  as  a  nation,  or  that  they  made  no  obfer\'atlons  of 
the  heavens  as  long  ago  as  4890  years  ;  all  that  is  here  meant  is,  that  the  obfervation  afcribed  to  them  by  M.  Bailly 
does  not  neceilarily  follow  from  any  thing  that  is  known  of  their  aftronumy ;  but,  on  the  contrary,  from  the  nature  of 
the  fubjeA  it  appears,  that  the  Cali  yug  v/as,  like  the  Julian  period,  fixed  by  retrofpedtive  comptitation  ;  which  mi^-'ht 
ftiil  have  happened  although  aitronomy  had  originated;  which  is  not  at  all  improbable,  in  much  higher  antiquity. 

Neithec 
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never  be  known ;  but  the  latter  muft  certainly  have  undergone  confiderable  im- 
provement fince  the  lad  quoted  Jloca  of  Vara'hamihira  was  received  as  a 
rule ;  for  it  fuppofes  the  mean  motion  of  Jupiter  to  be  to  that  of  the  fun,  as 
60  to  fome  integer;  apparently  to  720;  as  5  to  60,  or  as  i  to  12;  without 
which,  the  beginning  and  fuccelTive  returns  of  the  cycle  of  fixty  could  never 
be  denoted  by  the  heliacal  rifmg  of  yiip'iter  in  Dhanijht'ha,  or  in  any  conftant 
point  of  the  zodiack  ;  and  at  a  time  when  the  mean  motion  of  Jupiter  was  fo  much 
miftaken,  it  may  reafonably  be  fuppofed,  that  the  more  difficult  parts  of  aftronomy 
were  very  imperfectly  underftood.  If  the  ratio  were  as  i  to  12,  which  is  implied 
bv  xht  ytiga  of  twelve  (for  the  term  yuga  means  conjundtion,  or  coincidence),  then 
a  conjundion  of  the  fun  and  Jupiter  would  happen  at  the  end  of  every  period  of 
twelve  years  in  the  lame  point  of  the  zodiack,  and  the  cycle  of  fixty  might  begin 
in  the  manner  defcribed :  but  this  muft  long  fmce  have  ceafed  to  be  the  rule,  or  at 
leaft  iince  the  time  of  A'ryabhatta;  for,  if  the  cycle  be  fuppofed  to  begin  with 
the  fun  and  Jupiter  in  Dhanifit^ha,  then  in  fixty  of  Japiters  years  that  planet  will 
again  be  in  DhaniJJ:)t"'ha;  but,  in  fixty  of  fuch  years  there  are,  by  the  data  afcribed 
to  A'ryabhatta,  only  59  years,  3  months,  and  fome  days  of  folar  time;  the 
next  cycle,  therefore,  could  not  have  the  fame  beginning,  becaufe  the  fun  would  be 
found  more  than  90  degrees  diftant  from  Jupiter^  mean  place,  and  in  60  years 
more  that  dlftance  would  be  doubled.  As  this  difagreement  with  the  rule  could 
not  have  been  unknown  to  Vara'hamihira,  who  gives  the  bhaganas  from  Arya- 
bhatta  as  364224  in  4320000  folar  years,  he  may  be  fuppofed  to  have  only 
cited  what  he  had  learned  from  other  treatlfes  merely  as  an  aftrological  maxim,  his 
Sanhita  being  a  treatife  on  ajlrology  not  on  practical  ajironomy  ;  and  this  conjefture 
will  appear  the  more  reafonable,  when  it  is  confidered,  that  notions  wholly  incon- 

Neither  le  Oentil,  nor  Bailly,  had  any  other  authority  for  placing  the  origin  of  the  Hindu  zodiack  in  longitude 
IDs  6",  at  the  beginning  of  the  call yug,  than  reiults  from  a  computation  of  the  preceffion  for  3600  years,  at  the  end  of 
which  expired  term  of  the  call  yug,  it  coincided  with  the  equinox  :  it  is  certain,  that  the  Brahmeiis  in  this  part  of  India 
fiippofe,  as  their  aftronomv  implies,  a  fimilar  coincidence,  together  with  a  conjunftiuu  of  the  planets  in  the  fame  point 
by  their  mean  raoliiTns  when  the  ra//'  yug  began  j  and  fince  in  the  prefent  amount  of  the  preceliion,  and  confequentiv  in 
the  origin  of  the  zodiack,  as  well  as  in  many  other  particulars,  the  Brcihinms  of  Tr'i-uakre  agree  with  thofe  of  Bengal,  it 
ii  not  at  all  probable,  that  they  (lio\ild  have  diHcrcnt  fyfiems.  But  M.  Bailly  thinks  tlie  Indian  zodiack  has  had  t\Vo 
orij^ns ;  one  of  them  as  I  defcribr:  it,  the  other,  as  he  computes  it  from  the  beginning  of  the  cali  yug: — it  may  indeed 
have  had  many  origins,  although  there  feems  at  prefent  but  one  to  be  foimd ;  for  it  is  not  in  the  leait  inconfilient  with 
the  principles  of  the  Hindu  altronomy  to  fuppofe  that,  if  ever  an  alteration  took  place  in  the  mode  of  beginning  the 
year,  ibnie  alteration  was  at  the  fame  time  made  iu  the  origin  of  the  zodiack  likewill".  I'he  origin  of  the  Chincfc  zodiack 
ij  defcribed  to  be  in  a  part  of  the  heavens  oppofite  to  that  of  the  Hindus s  for  Spica  difting-uiflies  their  conftellation  Ki'V, 
which  is  the  firit  of  thoir  twenty-eight  hmar  manfions  ;  and  fince  it  is  agreed,  that  both  lyftcms  were  originally  the 
fame,  a  coBfidcrablc  alteration,  with  reljieft  to  the  origin  of  the  <;odiacl:,  muft  nectfiiirily  have  happened  m  one  of 
them. 

fiftent 
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fiftent  with  the  latter,  and  which  mufl  have  originated  in  remote  ages,  when  fci- 
eace  of  any  kind  had  made  but  fmall  progrel's,  are  ftill  preferred  in  difFi;renty??/?rjj;. 
as  in  the  Blnigavat,  which,  treating  on  the  fyftem  of  the  univerfe,  places  the  moon 
above  the  fun,  and  the  planets  above  the  fixed  ftars. 

To  render  this  paper  more  intelligible,  I  have  fubjoined  a  diagram  of  the  Hindu 
ecliptick,  which  may  alfo  ferve  to  illuftrate  fome  aftronomical  papers  in  the  preced- 
ing volume.  Its  origin  is  confidered  as  diftant  180  degrees  in  longitude  from 
Sptca :  a  ftar,  which  feems  to  have  been  of  great  ufe  in  regulating  their  afcronomy, 
and  to  which  the  Hindu  tables  of  the  beft  authority,  although  they  differ  in  other 
particulars,  agree  in  alTigning  fix  figns  of  longitude  counted  from  the  beginning  of 
Afwini^  their  firft  Nacjhatra.  From  the  beginning  of  Afwini  (according  to  the 
HzW«  preceffion,  now  19^  22',  but  which  is  in  reality  fomething  further  diftant 
from  the  vernal  equinox)  the  ecliptick  is  divided  into  twenty-feven  equal  parts,  or 
Nac/Jjatras,  of  13°  20'  each;  the  twenty-eighth,  named  Ahhijit^  being  formed  out 
of  the  laft  quarter  of  UttarciJJ:ara^  and  as  much  of  Sravana  as  is  neceffary  to  com- 
plete the  moon's  periodical  month.  The  years  of  Jupiter  s  cycle  are  exprefled  in 
their  order  with  numerals  :  a  is  the  former  pofition  of  the  colures,  as  explained  in 
Vol.  II.  and  b,  c,  mark  the  limits  of  the  precefTion  refulting  from  the  Hindu  me- 
thod of  computing  it.  The  outer  dotted  circle  is  the  European  ecliptick,  in  which 
is  noted  the  beginning  of  the  Hindu^  and  likewife  of  the  European  year.  For  want 
of  room  the  figns  are  diftlnguifhed  in  both  with  the  ufual  charadters.  The  two 
ftars  pointed  out  by  the  moft  fkilful  Pandit  I  have  yet  met  with,  as  diftinguilhing 
Afwini,  are  (3  and  y  Arietis^  which  diftinguifh  alfo  al  Jloaratan,  the  firft  Arabian 
menz.il;  and  the  latter  is  faid  to  be  \.\\e  yoga,  whofe  longitude  and  latitude  are  ftated 
certainly  with  great  incorredtnefs,  as  8*^  and  10''  north ;  but  the  error,  if  it  be  not 
ov.'ing  to  tranfcribers,  is  Inexplicable. 

The  folar  months,  it  may  be  obferved,  correfpond  in  name  with  the  like  number 
of  Nacjioatras :  this  is  afcribed  to  the  months  having  been  originally  lunar,  and  their 
names  derived  from  the  Nacjhatras,  in  which  the  moon,  departing  from  a  particu- 
lar point,  was  obferved  to  be  at  the  full ;  for,  although  the  full  moon  did  not  always 
happen  in  thofe  particular  NacJIoalras,  yet  the  deviation  never  exceeded  the  preceding, 
or  the  fucceeding  Nacfiatra;  and  whether  it  fell  in  Hafta^  Cbitra,  or  Sivdti,  ftill, 
that  month  was  named  Chaitra  ;  and  fo  of  the  reft.  This  is  the  explanation  of  the 
month  given  by  Nrisinha,  who  in  t^e  fame  inanner  explains   "Jupiter  %  cycle  of, 

twelve 
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twelve  years,  the  names  of  which  could  not  always  oorrefpond  with  thofe  of  tlie 
Nacjhatras^  in  which  he  rofe  heliacally. 

Of  the  Hindu  method  of  intercalating  the  lunar  month,  M.  Bailly  conceived  a 
right  idea  from  what  P.  DU  Champ  had  faid  on  the  fubjeft  ;  but  he  has  omitted  to 
mention  a  curious  circumftance  confequent  to  it,  which  is,  that  fometimes  there 
happen  two  intercalary  montlis  in  the  fame  year ;  or,  to  be  more  precife,  two  lunar 
months  are  named  twice  over :  thus,  as  was  ailually  the  cafe  in  1 603  Sdca,  there 
may  be  two  lunar  Afwinas  and  two  Cbaitras  j  but  then  fome  one  intervening  months 
as  Agrahayan^  would  be  omitted,  becaufe  the  change  of  the  moon  woiild  not  hap- 
pen at  all  during  the  folar  month  of  that  name.  During  the  prefent  pofition  of  the 
fun's  apfis,  this  ch'che  (cfhaya  ?)  or  difcarded  month,  is  limited  to  Agrahayan,  Pauj}> 
or  Magh^  thofe  being  the  three  fhorteft  folar  months ;  and,  by  the  Hindu  compu- 
tation, the  difcarded  month  will  again  fall  on  Agrahayan  in  1 744  Sdca, 

BhagalpUKy  I  Dec,  1791. 


X. 

AN  ACCOUNT  OF  THE  METHOD  OF  CATCHING  WILD  ELEPHANTS 

AT  TIPURA. 

By  John  Corse,  Efq. 

IN  the  month  of  November,  when  the  weather  has  become  cool,  and  the  fwamps 
and  marfhes,  formed  by  the  rains  in  the  five  preceding  months,  are  leflened,  and 
fome  of  them  dried  up,  a  number  of  people  are  employed  to  go  in  queft  of  ele- 
phants. 

At  this  feafon  the  males  come  from  the  receffes  of  the  forefl  into  the  borders  and 
outfkirts  thereof,  whence  they  make  nodurnal  excurfions  into  the  plains  in  fearcli 
of  food,  and  v^^here  they  often  deftroy  the  labours  of  the  hufbandman,  by  devour- 
ing and  trampling  down  the  rice,  fugar  canes,  &e.  that  they  meet  with.  A  herd 
or  drove  of  elephants,  from  what  I  can  learn,  has  never  been  feen  to  leave  the 

woodsy 
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woods :  fome  of  the  largeft  males  often  ftray  to  a  confideriible  diftance,  but  the 
young  ones  always  remain  in  the  forefi:  under  the  protedlion  of  the  Palmai  or  leader 
of  the  herd,  and  of  the  larger  elephants.  The  Goondahs,  or  large  males,  come  out 
fingly,  or  in  fmall  parties,  fometimes  in  the  morning,  but  commonly  in  the  even- 
ing, and  they  continue  to  feed  all  night  upon  the  long  grafs,  that  grows  amidft  the 
fwamps  and  marfhes,  and  of  which  they  are  extremely  fond.  As  often,  however, 
as  they  have  an  opportunity,  they  commit  depredations  on  the  rice  fields,  fugar 
canes,  and  plantain  trees,  that  are  near,  which  oblige  the  farmers  to  keep  regular 
watch,  under  a  fmall  cover,  eredted  on  the  tops  of  a  few  long  bamboos,  about  14 
feet  from  the  ground :  and  this  precaution  is  neceffary  to  protedt  them  from  the 
tigers,  with  which  this  province  abounds.  From  this  lofty  ftation  the  alarm  is  foon 
communicated  from  one  watchman  to  another  and  the  neighbouring  villages,  by 
means  of  a  rattle  with  which  each  is  provided.  With  their  ihouts  and  cries,  and 
noife  of  the  rattles,  the  elephants  are  generally  feared  and  retire.  It  fometimes  how- 
ever happens  that  the  males  advance  even  to  the  villages,  overturn  the  houfes,  and 
kill  thofe  who  unfortunately  come  in  their  way,  unlefs  they  have  had  time  to  light 
a  number  of  fires :  this  element  feems  to  be  the  moll  dreaded  by  wild  elephants, 
and  a  few  lighted  wifps  of  ftraw  or  grafs  feldom  fail  to  flop  their  progrefs.  To 
fecure  one  of  the  males  a  very  different  method  is  employed  from  that  which  is 
taken  to  fecure  a  herd  :  the  former  is  taken  by  Kootnkees,  or  female  elephants  train- 
ed for  the  purpofe,  whereas  the  latter  is  driven  into  a  ftrong  enclofure  called  a 
Keddah. 

As  the  hunters  know  the  places  where  the  elephants  come  out  to  feed,  they  ad- 
vance towards  them  in  the  evening  with  four  Koomkees^  which  is  the  number  of 
which  each  hunting  party  conllfts :  when  the  nights  are  dark,  and  thefe  are  the 
moft  favourable  for  their  purpofe,  the  male  elephants  are  difcovered  by  the  noife 
they  make  in  cleaning  their  food,  by  whilking  and  ftriking  it  agalnfl  their  fore-legs, 
and  by  moon-light  they  can  fee  them  diftlndlly  at  fome  diftance. 

As  foon  as  they  have  determined  on  the  Goondab  they  mean  to  fecure,  three  of 
the  Koomkees  are  conducted  filently  and  flowly  by  their  Mahotes  (drivers)  at  a  mo- 
derate diftance  from  each  other,  near  to  the  place  where  he  is  feeding;  the  Koomkees 
advance  very  cautioufly,  feeding  as  they  go  along,  and  appear  like  wild  elephants 
that  had  ftrayed  from  the  jungle.  When  the  male  perceives  them  approaching,^  if 
he  takes  the  alarm  and  is  vicioufly  inclined,  he  beats  the  ground  with  his  trunk  and 
makes  a  noife,  fliewing  evident  marks  of  his  difpleafure,  and  that  he  will  not  allow 
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them  to  approach  nearer ;  and  If  they  perfift,  he  will  immediately  attack  and  gore 
them  with  his  tulks :  for  which  reafon  they  take  care  to  retreat  in  good  time.  But 
fhould  he  be  amoroufly  difpofed,  which  is  generally  the  cafe  (as  thefe  males  are 
fuppofed  to  be  driven  from  the  herd  at  a  particular  period  by  their  feniors,  to  pre- 
vent their  having  connexion  with  the  females  of  that  herd),  he  allows  the  females 
to  approach,  and  fometimes  even  advances  to  meet  them. 

When  from  thefe  appearances,  the  Mahotes  judge  that  he  will  become  their  prize^ 
they  condudl  two  of  the  females,  one  on  each  fide  clofe  to  him,  and  make  them 
advance  backwards,  and  prefs  gently  with  their  pofteriors  againft  his  neck  and 
fhoulders  :  the  third  female  then  comes  up  and  places  herfelf  diredlly  acrofs  his  taiU 
in  this  fituation,  fo  far  from  fufpedting  any  defign  againft  his  liberty,  he  begins  to 
toy  with  the  females  and  carefs  them  with  his  trunk.  While  thus  engaged,  the 
fourth  female  is  brought  near,  with  ropes  and  proper  affiftants,  who  immediately 
get  under  the  belly  of  the  third  female,  and  put  a  flight  cord  (the  Chilkah)  round 
his  hind  legs ;  fhould  he  move,  it  is  eafily  broken,  in  which  cafe,  if  he  takes  na 
notice  of  this  flight  confinement,  nor  appears  fufpicious  of  what  was  going  forward^ 
the  hunters  then  proceed  to  tie  his  legs  with  a  ftrong  cord  (called  Bunda)  which  is. 
paffed  alternately,  by  means  of  a  forked  ftick  and  a  kind  of  hook,  from  one  leg  to 
the  other,  forming  the  figure  of  8,  and  as  thefe  ropes  are  fhort,  for  the  convenience 
of  being  more  readily  put  around  his  legs,  6  or  8  are  generally  employed,  and  they 
are  made  faft  by  another  cord  (the  DagbeareeJ  which  is  paflfed  a  few  turns  perpen- 
dicularly between  his  legs,  where  the  folds  of  the  Biindahs  interfedt  each  other.  A 
ftrong  cable  (the  PbandJ  with  a  running  noofe,  Go  cubits  long,  i&  next  put  round 
each  hind  leg  immediately  above  the  Bundahs^  and  again,  above  them,  6  or  8  addi- 
tional Bundahs,  according  to  the  fize  of  the  elephant,  are  made  faft,  in  the  fame 
manner  as  the  others  were :  the  putting  on  thefe  ropes  generally  takes  up  aboui 
Q.o  minutes,  during  which  the  utmoft  filence  is  obferved,  and  the  Mahotes,  who 
keep  fiat  upon  the  necks  of  the  females,  are  covered  with  dark-coloured  cloths, 
which  ferve  to  keep  them  vi^arm,  and  at  the  fame  time  do  not  attradl  the  notice  of 
the  elephant.  While  the  people  are  bufily  employed  in  tying  the  legs  of  the  Goon- 
dah^  he  carefTes  lometlmes  one,  and  fometimes  another  of  the  feducers  (KootneeJ^, 
examining  their  beauties  and  toying  with  different  parts,  by  which  his  defires  are 
excited  and  his  attention  diverted  from  the  hunters,  and  in  thefe  amorous  dalliances 
he  is  indulged  by  the  females.  But  if  his  paflions  fliould  be  fo  roufed,  before  his 
'"gs  are  properly  fccured,  as  to  induce  hiin  to  attempt  leaping  on  one  of  th.e  females, 
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tlie  Mcihote,  to  enfuro  his  own  fafety  and  prevent  him  gratifying  his  defires  any  far- 
ther, makes  the  female  run  away,  and  at  the  fame  time,  by  raifing  his  voice  and 
making  a  noife,  he  deters  the  Goondah  from  purfuing.     This  however  happens  very 
feldom ;  for  he  is  fo  fecurcd  by  the  prefTure  of  a  Koomkec  on  each  fide  and  one  be- 
hind, that  he  can  hardly  turn  himfclf,  or  fee  any  of  the  people,  who  always  keep 
fnug  under  the  belly  of  the  third  female,  that  ftands  acrofs  his  tail,  and  which  ferves 
■  both  to  keep  him  fteady  and  prevent  his  kicking  any  of  the  people,  who  are  em- 
ployed in  fecuring  him ;  but  in  general  he  is  fo  much  taken  up  with  his  decoyers, 
as  to  attend  very  little  to  any  thing  elfe.     In  cafe  of  accidents,  however,  ftiould  the 
Goondah  break  loofe,  the  people  upon  the  firft  alarm  can  always  mount  on  the  backs 
of  the  tame  elephants,  by  a  rope  that  hangs  ready  for  the  purpofe,  and  thus  get  out 
of  his  reach.     When  his  hind  legs  are  properly  fecured,  they  leave  him  to  himfelf, 
and  retire  to  a  fmall  diftance :  as  foon  as  the  Koomkees  leave  him,  he  attempts  to 
follow,  but  finding  his  legs  tied,  he  is  roufed  to  a  proper  fenfe  of  his  fituatian,  and 
retreats  toward  the  jungle;  the  Mabotes  follow  at  a  moderate  diftance  from  him  on 
the  tame  elephants,  accompanied  by  a  number  of  people  that  had  been  previoufly 
fent  for,  and  who,  as  foon  as  the  Goondah  pafles  near  a  ftout  tree,  make  a  few  turns 
of  the  Phands,  or  long  cables  that  are  trailing  behind  him,  around  its'  trunk ;  his 
progrefs  being  thus  flopped,  he  becomes  fufious  and  exerts  his  utmoft  force  to  dif- 
engage  himfelf,  nor  will  he  then  allow  any  of  the  Koomkees  to  come  near  him,  but 
is  outrageous  for  fome  time,  falling  down  and  goring  the  earth  with  his  tufks.     If 
by  thefe  exertions  the  P hands  are  once  broken,  which  fometimes  is  effedled,  and  he 
efcapes  into  the  thick  jungle,  the  Mahotes  dare  not  advance  for  fear  of  the  other 
wild  elephants,  and  are  therefore  obliged  to  leave  him  to  his  fate ;  and  in  this  ham- 
pered fituation,  it  is  faid,  he  is  even  ungenerouily  attacked  by  the  other  wild  ele- 
phants.    As  the  cables  are  very  ftrong  and  feldom  give  way,  \vhen  he  has  exhaufted 
himfelf  by  his  exertions,  the  Koomkees  are  again  brought  near  and  take  their  former 
pofitions,  viz.  one  on  each  fide  and  the  other  behind.     After  getting  him  nearer 
the  tree,  the  people  carry  the  ends  of  the  long  cables  around  his  legs,  then  back  and 
about  the  trunk  of  the  tree,  making,  if  they  can,  two  or  three  turns,  fo  as  to  pre- 
vent even  the  poffibility  of  his  efcape.     It  would  be  almoft  impolfible  to  fecure  an 
elephant  in  any  other  manner,  as  he  would  tear  up  any  ftake,  that  could  at  the 
time  be  driven  into  the  ground,  and  even  the  noife  of  doing  it  would  frighten  the 
elephant :  for  thefe  reafons,  as  far  as  I  can  learn,  nothing  lefs  than  a  ftrong  tree  is 
ever  trufted  to  by  the  hunters.     For  ftill  farther  fecurity,  as  well  as  to  confine  him 
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from  moving  to  either  fide,  his  fore-legs  are  tied  exactly  in  the  fame  manner  as  ths 
hind-legs  were,  and  the  Fhands  are  made  faft  one  on  each  fide,  to  trees,  or  Hakes 
driven  deep  into  the  earth.  During  the  procefs  of  tying  both  the  hind  and  fore 
legs,  the  fourth  Koomkec  gives  afTiftance  where  necefTary,  and  the  people  employed 
cautioufly  avoid  going  within  reach  of  his  trunk ;  and  when  he  attempts  to  feize 
them,  they  retreat  to  the  oppofite  fide  of  the  Koojnkecs,  and  get  on  them,  if  necef- 
fary,  by  means  of  the  rope  above  meationed,  which  hangs  ready  for  them,  to  lay 
hold  of.  Although,  by  thefe  means>  he  is  perfeftly  fecured  and  cannot  efcape,  yet 
as  it  would  be  both  unfife  and  inconvenient  to  allow  him.  to  remain  in  the  verge  of 
the  jungle,  a  number  of  additional  ropes  are  afterwards  put  on,  as  fhall  be  men- 
tioned, for  the  purpofe  of  conducting  him  to  a  proper  ftation.  When  the  Goondah 
has  become  more  fettled,  and  eat  a  little  food,  with  which  he  is  fupplied  as  foon  as 
he  is  taken,  the  Koomkees  are  again  brought  near,  and  a  ftrong  rope  ( Phara)  is 
then  put  twice  round  his  body,  clofe  to  his  fore-legs  like  a  girth,  and  tied  behind 
his  fhoulder  ;  then  the  long  end  is  carried  back  clofe  to  his  rump  and  there  faftened 
after  a  couple  of  turns  more  have  been  made  round  his  body.  Another  cord  is 
next  fafteiied  to  the  Phara  and  from  thence  carried  under  his  tail  like  a  crupper 
(Doobhch)^  and  brought  forward  and  faftened.  by  a  turn  or  two,  to  each  of  the  Pha- 
ras  or  girths,  by  which  the  whole  is  connedled,  and  each  turn  of  thefe  cords  ferves 
to- keep  the  reft  in  their  places.  After  this  a  ftrong  rope  (the  ToomanJ  is  put  round 
his  buttocks  and  made  faft  on  eacn  fide  to  the  girth  and  crupper,  fo  as  to  confine 
the  motion  of  his  thighs  and  prevent  his  taking  a,  full  ftep.  Thefe  fmallar  ropes 
being  properly  adjuftcd,  a  couple  of  large  cables  (the  DoolsJ  with  running  noofes 
are  put  around  his  neck,  and  after  being  drawn  moderately  tight,  the  noofes  are  fe- 
cured  from  running  clofer,  and  then  tied  to  the  ropes  on  each  lide  forming  the  girth 
and  crupper  already  mentioned;  and  thus  all  thefe  ropes  are  conneded  and  kept  irL 
their  proper  places,  without  any  rifk  of  the  noofes  of  the  Dools  becoming  tight,  fo 
as  to  endanger  the  life  of  the  elephant  in  his  exertions  to  free  himfelf.  The  ends 
of  thefe  cables  are  made  faft  to  two  Koomkees,  one  on  each  fide  of  the  Goondah,  by 
a  couple  of  turns  round  the  belly,  clofe  to  the  flioulder,  like  a  girth,  where  a  turn. is 
made,  and  it  is  then  carried  acrofs  the  chjeft  and  fafterxed  to  the  girth,  on  the  oppo- 
fite fide.  Eveiy  thing  being  now  ready,  and  a  paflage  cleared  from  the.  jungle,  all 
the  ropes  are  taken  from  his  legs,  and  only  the  T.oman  remains  rovmd  his  buttocks, 
to  confine  the  motion  of  his  hind-legs  :  the  Kooinkccs  pull  him  foi^ward  by  the 
Dools,  and  the  people  from  behind  urge  him  on.     Inftead  of  advancing  in  the  di- 
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re(flion  they  wifh,  he  attempts  to  retreat  farther  into  the  jungle,  he  exerts  all  his 
force,  falls  down,  and  tears  the  earth  with  his  tuflvs,  fcreaifting  and  groaning,  and 
hy  his  violent  exertions  often  hurts  and  bruiles  himielf  very  moich,  and  inftances 
happen  of  their  furviving  thefe  violent  exertions  only  a  few  hours,  or  at  mod  a  few 
days.  In  general,  however,  they  foon  become  reconciled  to  their  fate,  will  eat  im- 
mediately after  they  are  taken,  and,  if  necelTary,  may  be  conduded  from  the  verge 
of  the  jungle  as  foon  as  a  paflage  is  cleared.  When  the  elephant  is  brought  to  his 
proper  ftation  and  made  faft,  he  is  treated  with  a  mixture  of  feverity  and  gentlenefs, 
and  in  a  few  months  (if  docile)  he  becomes  tradable  and  appears  perfectly  recon- 
ciled to  his  fate.  It  appears  fomewhat  extraordinary,  that  though  the  Goondah  ufes 
his  utmofl  force  to  difengage  himfelf  when  taken,  and  would  kill  any  perfon  com- 
ing within  his  reach,  yet  he  never,  or  at  leaft  feldom,  attempts  to  hurt  the  females 
that  have  enfnared  him,  but  on  the  contrary  feems  pleafed  (as  often  as  they  are 
brought  near,  in  order  to  adjuft  his  harneffrng,  or  move  and  flacken  thofe  ropes 
which  gall  him),  foothed  and  comforted  by  them,  as  it  were,  for  the  lofs  of  his  li- 
berty. All  the  elephants,  foon  after  they  are  taken,  are  led  out  occafionally  for 
exercife  by  the  Koomkees^  which  attend  for  that  purpofe. 

Having  now  related,  partly  from  my  own  knowledge  and  partly  from  compar- 
ing the  accounts  given  by  diiferent  people  employed  in  this  bufinefs,  the  manner  in 
which  the  male  elephants,  called  Goondahs^  are  fecured,  I  Ihall  next,  entirely  from 
my  own  knowledge,  defcribe  the  methods  I  have  feen  employed  for  fecuring  a  herd 
of  wild  elephants.     Female  elephants  are  never  taken  fmgly,  but  always  in  the  herd, 
Vvhich  confifts  of  young  and  old  of  both  fexes.     This  noble,  docile,  and  uieful  ani- 
mal, feems  naturally  of  a  fecial  dilpofition,  as  a  herd  in  general  conliils  of  from 
about  40  to  100,  and  Is  conduded  under  the  diredion  of  one  of  the   oldcft  and 
largeft  females,  called  the  Pal/imi,  and  one  of  the  largeft  males.    When  a  herd  is  dif- 
covered,  about  500  people  are  employed  to  furround  it,  w-ho  divide  themfelves  into 
fmall  parties,  called  Cbokeys,  confifting  generally  of  one  Muhote  and  two  Coolies,  at 
the  diftance  of  twenty  or  thirty  yards  from  each  other,  and  form  an  irregular  circle 
in  which  the  elephants  are  enclofed :  each  party  lights  a  fire  and  clears  a  footpath 
to  the  ftation  that  is  next  him,  by  which  a  regular  communication  is  foon  formed 
through  the  whole  circumference  from  one  to  the  other.     By  this  path  reinforce- 
ments can  immediately  be  brought  to  any  place  where  an  alarm  is  given :  and  it  is 
alfo  neceflary  for  the  fupeiuntendants,  who  are  always  going  round,  to  fee  that  the 
people  are  alert  upon  their  pofts.     The  firft  circle  (tlie  DawkeeJ  being  thus  formed, 
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the  remaining  part  of  the  day  and  night  is  fpent  in  keeping  watch  by  turns  or  In- 
cooking  for  themfelves  and  companions.   Early  next  morning,  one  man  is  detached 
from  each  ftation,  to  form  another  circle  in  that  diredion,  where  they  wifh  the  ele- 
phants to  advance.     When  it  is  finifhed,  the  people,  ftationed  neareft  to  the  new 
circle,  put  out  their  fires  and  file  off  to  the  right  and  left,  to  form  the  advanced 
party,  thus  leaving  an  opening  for  the  herd  to  advance  through,  and  by  this  move- 
ment both  the  old  and  new  circle  are  joined  and  form  an   oblong.     The  people 
from  behind  now  begin  fhouting  and  making  a  nolce  with  their  rattles,  tomtoms^  8cc. 
to  caufe  the  elephants  to  advance :  and  as  foon  as  they  are  got  within  the  new  circle, 
the  people  clofe  up,  take  their  proper  ftations,  and  pafs  the  remaining  part  of  the  day 
and  night  as  before.     In  the  morning  the  fame  procefs  is  repeated,  and  in  this  man- 
ner the  herd  advances  flowly  in  that  direction,  where  they  find  themfelves  leaft  in- 
commoded by  the  noife  and  clamour  of  the  hunters,  feeding,  as  they  go  along, 
upon  branches  of  trees,  leaves  of  bamhoos,  &c.  which  come  in  their  way.     If  they 
fufpedled  any  fnare,  they  could  eafily  break  through  the  circle :  but  this  inoffenfive 
animal,  going  merely  in  queft  of  food,  and  not  feeing  any  of  the  people  who  fur- 
round  him,  and  who  are  concealed  by  the  thick  jungle,  advances  without  fufpici- 
on,  and  appears  only  to  avoid  being  peftered  by  their  noife  and  din.     As  fire  is  the 
thing  elephants  feera  moft  afraid  of  in  their  wild  ftate,  and  will  feldom  venture  near 
it,  the  hunters  always  have  a  number  of  fires  lighted,  and  particularly  at  night,  to 
prevent  the  elephants  coming  too  near,  as  well  as  to  cook  their  victuals  and  keep 
them  warm.     The  fentinels  fupply  thefe  fires  with  fuel,  efpecially  green  bamboos, 
which  are  generally  at  hand,  and  which,  by  the  crackling  and  loud  report  they  make,, 
together  with  the  noife  of  the  watchmen,  deter  the  elephants  from  coming  near  ;  fa 
that  the  herd  generally  remains  at  a  diftance  near  the  centre  of  the  circle.     Should 
they  at  any  time  advance,  the  alarm  is  given,  and  all  the  people  immediately  make  a. 
noife  and  ufe  their  rattles,  to  make  them  keep  at  a  greater  diftance.    In  this  manner 
they  are  gradually  brought  to  the  Keddah,  or  place  where  they  are  to  be  fecured. 
As  the  natives  are  extremely  flow  in  their  operations,  they  feldom  bring  the  herd 
above  one  circle  in  a  day,  except  on  an  emergency,  when  they  exert  themfelves 
and  advance  two  circles.     They  have  no  tents  or  covering  but  the  thick  woods,, 
which,  during  the  day,  keep  off  the  rays  of  the  fun ;  and  at  night  they,  lleep  by  the 
fires  they  have  lighted,  upon  mats  fpread  on  the  ground,  wrapt  up  in  a  piece  of 
coarfe  cloth.     The  feafon  is  then  fo  mild  that  the  people  continue  very  healthy,  and 
an  accident  feldom  happens  except  to  ftragglers  about  the  outlkirts  of  the  wood, 
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who  are  fometimes,  though  very  rarely,  carried  off  by  tigers.  The  Keddah,  or 
place  where  the  herd  is  to  be  fecured,  is  differently  couftrudied  in  different  places ; 
here  it  confifts  of  three  enclofures  communicating  with  each  other  by  means  of  nar- 
row openings  or  gateways.  The  outer  enclolure,  or  the  one  next  to  the  place  where 
the  elephants  are  to  enter,  is  the  largeft ;  the  middle  one  is  generally,  though  not 
always,  the  next  in  fize,  and  the  third  or  furthermoft  is  the  fmalleft :  thefe  propor- 
tions, however,  are  not  always  adhered  to  In  the  making  of  a  Keddah^  nor  indeed 
does  there  appear  to  me  any  reafon  for  making  three  enclofures ;  but  as  my  inten- 
tions are  merely  to  relate  fadls,  I  Ihall  proceed  to  obferve,  that  when  in  the  third  or 
laft  enclofure,  the  elephants  are  then  only  deemed  fecure :  here  they  are  kept  fix  or 
eight  days,  and  are  regularly,  though  fcantily,  fed  from  a  fcaffold  on  the  outfide,. 
clofe  to  the  entrance  of  an  outlet  called  the  Roomee,  which  is  about  fixty  feet  long, 
and  very  narrow,  and  through  which  the  elephants  are  to  be  taken  out  one  by 
one.  In  many  places  this  mode  is  not  adopted  ;  for  as  foon  as  the  herd  has  been 
furrounded  by  a  ftrong  palifade,  Koomkees  are  fent  in  with  proper  people,  who  tie 
them  on  the  fpot,  in  the  fame  manner  as  was  mentioned  above  of  the  Goondahs,  or 
male  elephants,  they  are  taken  fingly.  1  hefe  enclofures  are  all  pretty  ftrong,  but 
the  third  is  the  ftrongeft  nor  are  the  elephants  deemed  fecure,  as  already  obferved, 
till  they  have  entered  it.  This  enclofure  has,  like  the  other  two,  a  pretty  deep  ditch 
on  the  inrfide ;  and  upon  the  bank  of  earth,  that  is  thrown  up  from  the  excavation, 
a  row  of  ftrong  palifades  of  middle-fized  trees  is  planted,  ftrengthened  with  crofs 
bars,  which  are  tied  to  them  about  the  diftance  of  fourteen  inches  from  each  other;, 
and  thefe  are  fupported  on  the  outfide  by  ftrong  pofts  like  buttreffes,  having  one 
end  funk  in  the  earth  and  the  other  preffmg  againft  the  crofs  bars  to  which  they  are 
fattened.  When  the  herd  is  brought  near  lo  the  firft  enclofure,  or  Bciigcote,  w-hich 
has  two  gateways  towards  the  jungle,  from  which  the  elephants  are  to  advance  (thefe 
as  well  as  the  other  gateways  are  difguifed  with  branches  of  trees  and  bamboos 
ftuck  in  the  ground,  fo  as  to  give  them  the  appearance  of  a.  natural  jungle),  the 
greateft  difficulty  is  to  get  the  herd  to  enter  the  firft  or  outer  enclofure  ;  for  notwith- 
ftanding  the  precautions  taken  to  difguife  both  the  entries  as  well  as  the  palifade. 
which  furrounds  this  enclolure,  the  F.dnhii,  or  leader,  now  appears  to  fufped:  fome 
fiiare,  from  the  difficulty  and  hefuation  with  whicTi  in  general  Ihe  paftes  into  it;  but 
as  foon  as  flie  enters,  the  whole  herd  implicitly  follows.  Immediately,  when  they 
are  all  paffed  the  gateway,  fires  are  lighted  round  the  greateft  part  of  the  enclofure,, 
and  particularly  at   the   entries,  to   prevent   the   elephants  from  returning..     The 
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hunters  from  without  then  make  a  terrible  noife  by  fliotiting,  beating  of  tomtoms  (a 
Jcind  of  drum),  firing  blunt  cartridges,  &c.  to  urge  the  herd  on  to  the  next  enclofure. 
Tlie  elephants,  finding  themielves  enfnared,  fcream  and  make  a  noiie ;  but,  feeing 
no  opening  except  the  entrance  to  the  next  enclofure,  and  which  they  at  firft  gene- 
rally avoid,  they  return  to  the  place  through  which  they  lately  paffed,  thinking  per- 
haps to  efcape,  but  now  find  it  ftrongly  bamcaded;  and,  as  there  is  no  ditch  at  this 
place,  the  hunters,  to  prevent  their  coming  near  and  forcing  their  v/ay,  keep  a  line 
of  fire  conftantly  burning  all  along  where  the  ditch  is  interrupted,  and  fupply  it  with 
fuel  from  the  top  of  the  palifade,  and  the  people  from  without  making  a  noife, 
fhouting  and  hallooing  to  drive  them  away.  Wherever  they  turn,  they  find  them- 
felves  oppofed  by  burning  fires  or  bundles  of  reeds,  and  dried  grafs,  which  are 
thruft  through  the  opening  of  the  palifades,  except  towards  the  entrance  of  the  fe- 
cond  enclofure  or  Doobrazecote.  After  traverfing  the  Baigcote  for  fome  time,  and 
finding  no  chance  of  efcaping  but  through  the  gateway  into  the  next  enclofure,  the 
leader  enters,  and  the  reft  follow ;  the  gate  is  inftantly  fhut  by  people  w^ho  are 
ftationed  on  a  fmall  fcaffold  immediately  above  it,  and  ftrongly  barricaded,  fires  are 
lighted,  and  the  fame  difcordant  din  made  and  continued,  till  the  herd  has  paffed 
through  another  gateway  into  the  laft  enclofure,  or  Rajecote,  the  gate  of  which  is 
fecured  in  the  fame  manner  as  the  former  was.  The  elephants,  being  now  com- 
pletely furrounded  on  all  fides,  and  perceiving  no  outlet  through  which  they  can 
efcape,  appear  defperatc,  and  in  their  fury  advance  frequently  to  the  ditch,  in  order 
to  break  down  the  palifade,  inflating  their  trunks,  fcreaming  louder  and  fhriller  than 
any  trumpet,  fometimes  grumbling  like  the  hollow  murmur  of  diftant  thunder,  but, 
•wherever  they  make  an  attack,  they  are  oppofed  by  lighted  lires,  and  by  the  noife 
and  triumphant  fhouts  of  the  hunters.  As  they  muft  remain  fome  time  in  this  en- 
clofure, care  is  always  taken  to  have  part  of  the  ditch  filled  with  water,  which  is 
fupplied  by  a  fmall  ftream,  cither  natural  or  conduced  through  an  artificial  channel 
from  fome  neighbouring  refervoir.  The  elephants  have  recourfe  to  this  water  to 
quench  their  thirft  and  cool  themfelves  after  their  fatigues,  by  fucking  the  water 
into  their  trunks,  and  then  fquirting  it  over  every  part  of  their  bodies.  "While  they 
remain  in  this  enclofure,  they  continue  fulky,  and  feem  to  meditate  their  efcape,  but 
the  hunters  build  huts  and  form  an  encampment,  as  it  were,  around  them,  clofe  to 
the  palifade  ;  watchmen  are  placed,  and  every  precaution  ufed,  to  prevent  their 
breaking  through.  This  they  would  foon  effed,  if  left  to  themfelves,  notwith- 
ftanding  the  palifade  is  made  of  very  firong  flakes  funk  into  the  earth  on  the  out- 
fide 
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fide  of  the  ditch,  and  ftrengthened  by  crofs  bars  and  buttrefles  as  already  men- 
tioned. 

When  the  herd  has  continued  a  few  days  in  the  KedJal\  the  door  of  the  Roomee 
is  opened,  into  which  fome  one  of  the  elephants  is  enticed  to  enter,  by  having  food 
thrown  hrft  before,  and  then  gradually  further  on  into  the  palliige,  till  the  elephant 
has  advanced  far  enough  to  admit  of  the  gates  being  fliut.  Above  this  wicker  gate,  or 
door,  two  men  are  rtationed  on  a  fmall  Icafibld,  who  throw  down  the  food.  When 
the  elephant  has  pafTed  beyond  the  door,  they  give  the  fignal  to  a  man  who,  from 
without,  fhuts  it  by  pulling  a  ftring,  and  they  fecure  it  by  throwing  two  bars  that  flood 
perpendicular  on  each  fide,  the  one  acrofs  the  other  thus  x ,  forming  the  figure  of  St. 
Andrew's  Crofs,  and  then  two  fimilar  bars  are  thrown  acrofs  each  other  behind 
the  door  next  to  the  Keddal.\  fo  that  the  door  is  in  the  centre :  for  farther  fecurity, 
horizontal  bars  are  puflied  acrofs  the  Roomee^  thi-ough  the  openings  of  the  palifades, 
both  before  and  behind  thofe  crofTes,  to  prevent  the  poflibility  of  the  doors  being 
broken.  The  Roomee  is  fo  narrow,  that  a  large  elephant  cannot  turn  in  it,  but,  as 
foon  as  he  hears  the  noife  that  is  made  in  fliutting  the  gate,  he  retreats  backwards, 
and  endeavours  to  iorce  it ;  being  nov/  fecured  in  the  manner  already  noticed,  his 
efforts  are  unavailing :  finding  his  retreat  thus  cut  off,  he  advances  and  exerts  his 
utmofl  force  to  break  down  the  bars,  which  were  previoufly  put  acrofs  a  little 
farther  on  in  the  outlet,  by  running  againfl  them,  fcreaming  aad  roaring,  and  bat- 
tering them,  like  a  ram,  by  repeated  blows  of  his  head,  retreating  and  advancing 
with  the  utmofl  fury.  In  his  rage,  he  rifes  and  leaps  upon  the  bars  with  his  fore- 
feet, and  ftrives  to  break  them  down  with  his  huge  weight.  In  February^  17S8,  a 
large  female  elephant  dropt  down  dead  in  the  Roomee^  from  the  violent  exertions  flie 
made.  W^hen  the  elephant  is  fomewhat  fatigued  by  thefe  exertions,  flrong  ropes  *, 
with  running  noofes,  are  placed  in  the  outlet  by  the  hunters;  and  as  foon  as  he  puts 
a  foot  within  the  noofe,  it  is  immediately  drawn  tight  and  faftened  to  the  palifades. 
When  all  his  feet  have  been  made  pretty  faft,  two  mea  place  themfelves  behind 
fome  bars,  that  run  acrofs  the  Rcomee,  to  prevent  his  kicking  them,  and  with  great 
caution  tie  his  hind-legs  together,  by  pailing  a  cord  altei:nately  from  the  one  to  the 
other,  like  the  figure  8,  and  then  faftening  thefe  turns  as  above  defcribed.  After 
tliis,  the  Pbara,  Dools^  &c.  are  put  on  in  fucceflion,  in  the  fame  manner  as  on  the 
Gosndah^  only  that  here  the  people   are  in  greater  fecurity.     While  thefe  ropes  are. 

*  Thefs.  are.  of  the  fame, form  and  fize  nearly  as  the  Fhandi^  but  much..&orter  in.propcrtion. 
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making  faft,  the  other  hunters  are  careful  not  to  go  too  near,  but  keep  on  the  out- 
fide  of  the  paUfade,  and  divert  his  attention  as  much  as  they  can,  from  thofe  em- 
ployed in  faftening  them,  by  fupplying  him  with  grafs,  and  fometimes  with  plantaia 
leaves  and  fugar  canes,  of  v/hich  he  is  remarkably  fond,  by  prefenting  a  flick,  giv- 
ing him  hopes  of  catching  it,  or  by  gently  ftriking  or  tickling  his  probofcis.  He 
frequently,  however,  feizes  the  ropes  with  his  trunk,  and  endeavours  to  break  them, 
particularly  thofe  with  which  his  feet  are  tied,  and  fometimes  tries  to  bite  them 
through  with  his  grinders  (as  he  has  no  incifors  or  front  teeth),  but  the  hunters  then 
goad  him  with  fharpened  bamboos,  or  light  fpears,  fo  as  to  make  him  quit  his  hold. 
Thofe  who  are  employed  in  putting  the  ropes  around  his  body,  and  over  his  head, 
ftand  above  him,  on  a  fmall  kind  of  platform,  coniifting  of  a  few  bars  run  acrofs 
through  the  openings  of  the  palifades,  and,  as  an  elephant  cannot  fee  any  thing  that 
is  above,  and  rather  behind  his  head,  they  are  very  little  incommoded  by  him,  al- 
though he  appears  to  fmeli  them,  and  endeavours  to  catch  them  with  his  trunk. 
When  the  whole  apparatus  is  properly  fecured,  the  ends  of  the  two  cables  fDoolsJ 
which  were  fattened  round  his  neck,  are  brought  forward  to  the  end  of  the  RoomeCi- 
where  two  female  elephants  are  waiting ;  and  to  them  thefe  cables  are  made  faft. 
When  every  thing  is  ready,  the  door,  at  the  end  of  the  outlet,  is  opened,  the  crofs 
bars  are  removed,  and  the  paflage  left  clear.  The  ropes,  that  tied  his  legs  to  the 
palifades,  are  loofened,  and,  if  he  does  not  advance  readily,  they  goad  him  with 
long  poles  fharpened  at  the  ends  or  pointed  with  iron,  and  urge  him  on  with  their 
noife  and  din,  and,  at  the  fame  time,  the  females  pull  him  gently  forward  :  as  foon 
as  he  has  cleared  the  Roomee,  his  conductors  feparate,  fo  that  if  he  attempts  to  go  to 
one  fide,  he  is  prevented  by  the  elephant,  that  pulls  in  the  oppolite  dire£lion,  and 
•vice  vcrfa.  The  Biindahs,  which  tie  his  hind  legs,  though  but  loofely,  yet  prevent 
his  going  faft ;  and,  thus  fituated,  he  is  conducted  like  an  enraged  bull,  that  has  a 
cord  fattened  to  his  horns  on  each  fide,  fo  that  he  cannot  turn  either  to  the  right  or 
left  to  avenge  himfelf.  In  like  manner  is  this  noble  animal  led  to  the  next  tree,  as 
the  Goondahs,  before  mentioned,  were.  Sometimes  he  becomes  obttinate,  and  will 
BOt  advance ;  in  which  cafe,  while  one  of  his  condudlors  draws  him  forward,  the 
other  comes  behind  and  putties  him  on :  fliould  he  lie  down,  fiie  puts  her  fnout 
under  and  raifes  him  up,  fupporting  him  on  her  knee,  and  with  her  head  pufliing 
him  forward  with  all  her  ftrength,  the  hunters  likewife  aflift  by  goading  him,  and 
urging  him  forward  by  their  noife  and  din  :  fometimes  they  are  even  obliged  to  put 
lighted  torches  near,  in  order  to  make  him  advance.    In  conducting  fmall  elephants 
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irom  the  Roomee^  only  one  cable  and  one  Koomkce  are  made  ufe  of.  As  foon  as 
each  elephant  is  fecured,  he  is  left  in  charge  to  the  Mahote,  or  keeper,  who  is  ap- 
pointed to  attend  and  inftru(£l  him ;  and,  under  him,  there  aie  from  two  to  live 
Coolies^  according  to  the  fize  of  the  elephant,  in  order  to  affift  and  to  fupply  food  and 
water,  till  he  becomes  fo  tradable  as  to  bring  the  former  himfelf.  Thefe  people 
ere£t  a  fmall  hut  immediately  before  him,  where  the  Mahotc^  or  one  of  the  Coolies^ 
conftantly  attends,  fupplies  him  with  food,  and  foothes  and  carefles  him  by  a  va- 
riety of  little  arts.  Sometimes  the  Mahote  threatens  and  even  goads  him  with  a 
long  flick  pointed  with  iron,  but  more  generally  coaxes  and  flatters  him,  fcratching 
his  head  and  trunk  with  a  long  bamboo,  fplit  at  one  end  into  many  pieces,  and 
driving  away  the  flies  from  any  fores  occafioned  by  the  hurts  and  bruifes  he  got  by 
his  efforts  to  efcape  from  the  Roomee.  This  animal's  fkin  is  foft,  confidering  his 
great  fize,  and  is  extremely  fenfible,  is  eafily  cut  or  pierced,  more  fo  than  the  fkin 
of  mofl  large  quadrupeds.  The  Mabote  likewife  keeps  him  cool,  by  fquirting  wa- 
ter all  over  him,  and  ftanding  without  the  reach  of  his  trunk  ;  in  a  few  days,  he 
advances  cautioufly  to  his  fide,  and  ftrokes  and  pats  him  with  his  hand,  fpeaking  to 
him  all  the  while  in  a  foothing  tone  of  voice,  and,  in  a  little  time,  he  begins  to 
know  his  keeper  and  obey  his  commands.  By  degrees,  the  Mahote  becomes  fami- 
liar to  him,  and  at  length  gets  upon  his  back  from  one  of  the  tame  elephants, 
and,  as  the  animal  becomes  more  tradable,  he  advances  gradually  forward,  to- 
wards his  head,  till  at  laft  he  is  permitted  to  feat  himfelf  on  his  neck,  from  which 
place  he  afterwards  regulates  and  direds  all  his  motions.  While  they  are  train- 
ing in  this  manner,  the  tame  elephants  lead  out  the  others  in  turn,  for  the  fake 
of  exercife,  and  likewife  to  eafe  their  legs  from  the  cords  with  which  they 
are  tied,  and  which  are  apt  to  gall  them  moft  terribly,  unlefs  they  are  regularly 
flacked  and  fhifted.  In  five  or  fix  weeks  the  elephant  becomes  obedient  to  his 
keeper,  his  fetters  are  taken  off  by  degrees,  and  generally,  in  about  five  or  fix 
months,  he  fuffers  himfelf  to  be  conduded  by  the  Mahote  from  one  place  to  an- 
other :  care,  however,  is  always  taken  not  to  let  him  approach  his  former  haunts, 
lefl  a  recolledion  of  the  freedom  he  there  enjoyed  lliould  induce  him  again  to  re- 
cover his  Uberty.  This  obedience  to  his  condirder  feems  to.  proceed  partly  from  a 
fenfe  of  generofity,  as  it  is,  in  fome  meaflire,  voluntary ;  for,  whenever  an  elephant 
takes  fright,  or  is  determined  to  run  aw^y,  all  the  exertions  of  the  Mahote  cannot 
prevent  him,  even  by  beating  or  digging  the  pointed  iron  hook  into  his  head,  with 
which  he  direds  him  j  on  fuch  an  occafion  the  animal  totally  difregards  thefe  feeble 
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efforts,  otherwile  he  could  fhake  or  pull  him  off  with  his  trunk,  and  dafh  him  In 
pieces.  Accidents  of  this  kind  happen  almoft  every  year,  elpeciclly  to  thofe  Ma- 
hotes  who  attend  the  large  Goondabs^  but  fuch  accidents  are  in  general  owing  entirely 
to  their  own  careleflhefs  and  neglect.  It  is  neceflary  to  treat  the  males  with  much 
greater  feverity  than  the  females,  to  keep  them  in  awe  ;  but  it  is  too  common  a 
pradlice  among  the  Mahoics^  either  to  be  negligent  in  ufmg  proper  meafures  to  render 
their  elephants  docile,  or  to  truft  too  much  to  their  good  nature,  before  they  are 
thoroughly  acquainted  with  their  difpofitions.  The  iron-hook,  with  which  they 
dlreft  them,  is  pretty  heavy,  about  fixtcen  inches  long,  with  a  ftraight  fpike  ad- 
vancing a  Utile  beyond  the  curve  of  the  hook,  fo  that  altogether  it  is  exadly  like 
that  which  ferrymen  or  boatmen  ufe  fattened  to  a  long  pole. 

In  this  account  of  the  procefs  for  catching  and  taming  elephants,  I  have  ufed  th-e 
mafculine  gender,  to  avoid  circumlocution,  as  both  males  and  females  are  treated 
in  the  fame  manner:  the  former  are  feldom  fo  docile,  but,  like  the  males  of  other 
animals,  are  fiercer,  ftronger,  and  more  untra6table  than  the  females. 

Before  I  conclude,  it  may  be  proper  to  obferve,  that  young  elephants  fuck  con- 
flantly  with  their  mouths,  and  never  with  their  trunks,  as  Buffon  has  aflerted :  a 
conclufion  he  made  merely  from  conjedture,  and  the  great  and  various  ufes  to  which 
they  are  well  adapted  and  applied,  by  every  elephant. 

1  have  feen  young  ones,  from  one  day  to  three  years  old,  fucking  their  dams,  bat 
never  faw  them  ufe  their  trunks,  except  to  prefs  the  breaft,  which,  by  natural  in- 
ftindl,  they  feemed  to  know  would  make  the  milk  flow  more  readily.  The  mode 
of  connexion  between  the  male  and  female  is  now  afcertalned  beyond  the  poflibility 
of  a  doubt;  as  Mr.  Buller,  Lieu.  Hawkins,  and  many  others,  faw  a  male  co- 
pulate with  a  female,  after  they  were  fecured  in  the  KeddaL\  in  a  manner  exactly 
fimilar  to  the  conjunction  of  the  horfe  with  a  mare. 

This  fadl  entirely  overturns  what  has  been  fo  often  related,  concerning  the  fup- 
pofed  delicacy  of  this  ufef  ul  animal,  and  a  variety  or  other  hypothefes,  which  are 
equally  void  of  foundation.  As  far  as  I  know,  the  exa\ft  time  an  elephant  goes 
with  young,  has  not  yet  been  afcertained,  but  which  cannot  be  lefs  than  two  years, 
as  one  of  the  elephants  brought  forth  a  young  one  twenty-one  months  and  three 
days  after  £he  was  taken.  She  was  obferved  to  be  with  young  in  April  or  May, 
1788,  and  fhe  was  only  taken  in  'January  preceding;  fo  that  it  is  very  likely  fhe 
muft  have  had  connection  with  the  male  fome  months  before  fhe  was  fecured, 
othcrwifc  they  could  not  difcovcr  that  flie  v/as  with  young,  as  a  fu^tus  of  Icfs  than 
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fix  months  cannot  well  be  fuppofed  to  make  any  alteration  in  the  fizc  or  fhape  of 
fo  large  an  animal.  The  young  one,  a  male,  was  produced  OBober  i6th,  1789,  and 
appeared  in  every  refpedt  to  have  arrived  at  its  full  time.  Mr.  Harris,  to  whom 
it  belongs,  examined  its  mouth  a  few  days  after  it  was  brought  forth,  and  found 
that  one  of  its  grinders  on  each  fide  had  partly  cut  the  gum.  It  is  now  alive  and 
well,  and  begins  to  chew  a  little  graft. 

I  have  further  to  remark,  that  one  of  the  tufks  of  the  young  elephant  has  made 
its  appearance,  fo  that  we  can  now  afcertain  it  to  be  of  that  fpecies  called  Mucknah^ 
the  tufks  of  which  are  always  fmall,  and  point  nearly  ftraight  downwards.  He 
was  thirty-five  inches  high,  at  his  birth,  and  is  now  thirty-nine,  fo  that  he  has  grown 
four  inches  in  nearly  as  many  months.  Elephants  are  always  meafured  at  the 
flioulder ;  for  the  arch  or  curve  of  the  back,  of  young  ones  particularly,  is  confi- 
derably  higher  than  any  other  part,  and  it  is  a  fure  fign  of  old  age,  whenever  this 
curve  is  found  flattened  or  confiderably  deprelTed,  after  an  elephant  has  once  attain- 
ed his  full  growth. 

Though  thefe  remarks,  as  well  as  feveral  others  in  the  above  relation,  do  not 
come  within  the  plan  I  propofed,  which  was  merely  to  defcribe  the  method  of  tak- 
ing wild  elephants  in  the  province  of  Tipiira^  yet  I  hope  they  will  not  be  deemed 
impertinent  or  fuperfluous,  eipecially  as  feveral  of  them  tend  to  eftablifh  feme  im- 
portant fads  in  the  natural  hiftory  of  this  animal,  that  are  not  known  or  not  at- 
tended to,  at  leaft  in  any  accounts  that  I  had  an  oppoitunity  of  feeing. 

Explanation  of  feveral  words  iifed  by  the  natives  ivho  catch  elephants, 

Bundah — a  middle-fized  cord,  fix  or  eight  cubits  long,  which  is  put  round  either 
the  hind  or  fore  legs  of  elephants,  in  order  to  fecure  them.  From  ten  to  twenty 
are  employed. 

Chilkdh — is  a  very  flight  foft  cord,  which  the  hunters  at  firll  put  around  the 
hind-legs  of  a  Goondah,  before  they  begin  to  tie  him :  this  is  not  ufed  for  Keddah 
elephants. 

Ddugbearee — is  generally  a  continuation  of  every  fecond  Biindah  that  is  pui  on, 
a  few  turns  of  w^hich  are  pafled  round,  where  the  folds  of  the  Biindahs  interfect 
each  other,  in  order  to  fafl;en  and  keep  them  firm.  When  the  Bundah  is  not  long 
enough,  another  cord  is  made  ufe  of. 

Dooblah — is  that  rope  which  is  made  faft  on  one  fide  to  tlie  aftermoil  Bharah^ 

then 
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then  carried  under  the  tail  and  fiiftcned  to  both  the  Fharahs  on  the  oppofite  fide,  fo 
as  to  anfwer  the  purpofe  of  a  crupper,  and  to  keep  the  Pharcihs  in  their  places. 

£)Qol — is  a  large  cable,  about  fixty  cubits  long,  with  a  running  noofe.  Two  of 
them  are  put  round  the  neck  of  the  elephant,  and  fliftened  to  the  foremoft  Phara 
or  girth,  one  on  each  fide,  in  fuch  a  manner,  as  to  prevent  the  noofes  from  being 
drawn  too  tight  or  coming  too  far  forward,  and  this  is  effedtually  done  by  the 
Dooblah;  for  whenever  the  elephant  draws  back,  the  Doo/jpull  the  crupper  forward, 
which  muft  gall  him  very  much,  and  prevent  him  fromufing  all  the  force  he  might 
otherwife  exert  in  order  to  free  himfelf. 

Phand—A%  a  cable  nearly  the  fame  fize  as  the  Dool^  the  noofe  of  which  is  put 
round  each  leg  of  the  Goondahs,  and  then  it  is  tied  to  trees  or  Hakes.  The  Pha?ids^ 
ufed  for  the  Keddah  elephants,  are  only  about  thirty  cubits  long. 

Pkdrah — a  rope  that  is  put  round  the  body  of  an  elephant,  like  a  girth,  and  to 
which  the  Dooblah  and  Dools  are  conneSled. 

Tooman — is  the  rope  that  is  pafled  round  the  buttocks  of  an  elephant,  and  pre- 
vents his  ftepping  out  freely :  it  is  faftened  to  the  girth  and  crupper,  that  it  may 
not  flip  down. 

Tipura*,  March  29th,  1790. 


THE  PLAN  OF  A  COMMONPLACE  -  BOOK. 
.By  J.  Harington,  E/^. 

IVlR.  Locke  efteemed  his  method  of  a  commonplace-book  "  fo  mean  a  thing,  as 
"  not  to  deferve  publifhing  in  an  age  full  of  ufeful  inventions,"  but  was  induced  to 
make  it  publick  at  the  requeft  of  a  friend.  This  perhaps  fliould  have  deterred  me 
from  oftering  a  paper  of  the  fame  denomination,  to  a  fociety  Inftituted  for  enquir- 
ing into  the  more  eflential  parts  of  literature ;  yet,  fince  Mr.  Locke  bears  teftimony 
to  the  utility  of  his  method,  after  five-and-twenty  years'  experience,  and  fince  what- 
ever may  tend  to  afTift  the  acquifition  of  knowledge,  cannot,  I  conceive,  be  deemed 

•  The  ancieat  name  of  the  province  was  Tr'ipura,  or  •wi.'Jj  dwe  to-wns,  which  has  been  cornipted  into  Tipra  or  Tlpara. 

undeferving 
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undeferving  of  attention,  I  venture  to  fubmit  the  plan  of  a  commonplace-book, 
which  has  occurred  to  me,  founded  on  Mr.  Locke's,  but  calculated,  I  think,  to  ob- 
viate an  inconvenience  to  which  his  is  fubjedt. 

On  confidering  the  method  defcribed  and  recommended  by  Mr.  Lode,  it  appear- 
ed to  me  that  the  number  of  words,  having  the  fame  initial  letters  and  following 
vowels,  might  frequently  make  it  tedious  to  find  a  particular  head,  if  noted  in  the 
index  by  a  numerical  reference  to  the  page  only ;  and  that  the  fame  caufe  might 
render  it  difficult  to  afcertain  whether  any  particular  head  had  been  entered.  For 
inftance,  i'a/m,  bark,  bard,  bat,  baron,  having,  with  numerous  other  words,  the  fame 
initial  letter  and  fucceeding  vowel,  feveral  references  to  the  pages  pointed  out 
by  Mr,  Locke  ^  numerical  index  might  be  neceffary,  before  any  one  of  them,  in 
particular,  could  be  found ;  or  before  it  could  be  afcertained,  whether  any  one  of 
them  had  been  previoufly  entered  in  the  book.  An  index,  of  v^^hlch  the  following 
is  a  fpecimen,  would,  it  is  prefumed,  remedy  thefe  apparent  difadvantages.  How 
far  it  is  free  from  others,  will  be  known  from  experience. 

A  fhort  explanation  of  the  method  adopted  for  this  book  will  be  fufficient.  One- 
and-twenty  pages,  divided  each  into  five  columns,  and  fubdivided  in  the  feveral 
columns  for  the  number  of  the  folios,  the  letters  of  the  alphabet  written  at  the  head 
of  each  page,  and  the  five  vowels  inferted  in  the  columns  under  each  letter,  will 
form  a  fufficient  index,  provided  the  letters  J,  Q ,  V,  X,  and  Z,  inftead  of  having 
diftindl  pages  appropriated  to  them,  be  written  in  the  fame  pages  with  I,  P,  U,  W, 
and  Y,  which  they  may  be  without  inconvenience. 

The  Index,  thus  prepared,  is  ready  to  receive  the  heads  of  whatever  fubje£ls  may 
be  entered  in  the  book  under  their  correfponding  initial  letters  and  following  vow- 
els, or  under  their  initial  letters  and  fimilar  vowels,  when  the  head  is  a  monofyllable 
and  begins  with  a  vowel.  It  is  hardly  neceffary  to  repeat  Mr.  Locked  remark,  that 
"  every  head  ought  to  be  fome  important  and  eflential  word  or  term."  If  a  fmall 
margin  be  left  in  each  folio  of  the  book,  and  the  indicative  word  or  head  be  written 
on  it,  it  will  be  confpicuous,  although  feveral  heads  fhould  be  included  in  the  fame 
folio  ;  but,  until  it  become  neceffary,  from  there  being  no  remaining  folios  wholly 
blank,  it  is  advifeable  to  appropriate  a  leparate  folio  to  each  head,  as,  by  this  means, 
the  feveral  fubje»3:s  entered  are  kept  more  diftinft,  and  any  additions, may  be  made  to 
the  fame  head,  without  the  trouble  of  reference  to  other  folios ;  for  which  purpofes 
it  is  alfo  advantageous  to  place  the  folio- numbers  on  the  left  pages  only,  leaving  the 
right-hand  pages  for  a  continuation  of  the  fubje<^s  entered  on  the  left,  or  for  re- 
marks 
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marks  thereon,  until  it  become  neceffary  to  appropriate  them  to  new  heads,  in  order 
to  fill  the  book. 

To  thefe  remarks,  which  may  appear  more  than  adequate  to  the  occafion,  it  will 
be  fufficient  to  add,  that,  if  the  heads  in  the  index  fwell,  under  any  letter,  beyond 
the  dimenfions  of  the  fingle  page  aiTigned  to  them  (which  however  in  a  book  of 
moderate  fize  is  not  probable)  they  may  be  continued  on  a  fecond  page,  to  be  pre- 
pared for  the  lame  letter,  at  the  end  of  the  original  index,  for  which  purpofe  ten  or 
twelve  blank  leaves  may  be  left  between  the  index  and  the  commencement  of  the 
book :  and  laftly,  that  if  the  entries  in  the  book,  under  any  head,  fill  more  than  the 
two  pages  firft  appropriated  to  it,  the  fame  head  may  be  continued  in  any  fubfe- 
quent  blank  folio,  by  obvious  notes  of  reference,  at  the  foot  of  the  former  and  top  of 
the  latter,  without  any  new  entry  in  the  index,  which  would  then  be  unneceflarily 
filled. 

The  Afiatick  Society  was  inilituted  for  enquiring  into  the  antiquities,  arts,  fci- 
ences,  and  literature  of  Afm  ;  and  the  humble  plan  of  a  commonplace-book  cannot 
claim  admilTion  among  any  one  of  thefe  objeds :  it  may  however  be  confidered  as 
connedted  with  all,  fince  it  may  aflift  enquiries  concerning  the  whole  of  them.  If 
it  be  afl^ed,  whether  fuch  a  plan  be  within  the  local  limits  of  this  fociety,  it  may  be 
anfwered,  that  it  is,  in  its  nature,  univerfal  ;  but  if  any  particular  plan  be  defigned 
in  AJia^  fuch  plan  may,  with  propriety,  be  tendered  to  the  Afmtick  Society,  for  the 
benefit  either  of  publication  in  their  Tranfadions,  if  deemed  worthy  of  it,  or  of 
fuppreflion,  for  the  author's  fake,  if  deemed  ufelefs.  A  fimilar  index  with  thirty 
pages  and  ten  columns,  according  to  the  number  of  the  A^i/^i^rZ-confonants  and 
vowels,  which  are  moftly  in  ufe,  would  fuit  a  commonplace-book  intended  to  com- 
prife  the  whole  extent  of  Afiatick  literature. 

Each  of  the  figures  A,  B,  C,  mufl  be  confidered  as  reprefenting  a  large  folio  page; 
and  it  Icemed  unneceflary  to  exhibit  the  fpecimen,  on  a  more  extenfive  fcale  :  the 
numbers  of  the  folios  are  fuppofed  to  be  thofe  of  the  commonplace-book.  The 
names  Arabia,  Bahmen^  Canipilla^  and  the  reft,  are  given  by  way  of  example,  but 
were  not  fet  down  with  any  particular  feledion. 
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Arabia. 
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Ahrcmen. 
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Jlbilya. 
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AJoai. 
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Bahmen. 
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Borax. 
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Caffipilla. 

^55 

Cefari. 

^55 

CrifJma. 

254 

ChorapiiJJ:pi. 

^55 

Cup  a. 

^55 

Afpca :  This  is  the  true  name  of  a  charming  tree,  inaccurately  named  Asjogam  in 
the  Hort.  Miilab.  vol.  5.  tab.  59.  It  is  a  plant  of  the  eighth  clafs  ^nAfrJi 
order,  bearing  flowers  of  exquifite  beauty ;  and  its  fruit,  which  Van  Rbeede 
had-  not  feen,  is  a  legume^  compretfed,  incurved,  long  pointed,  with  fix,  feven, 
or  eight  feeds  :  it  will  be  defcribed  very  fully  in  j.  paper  intended  for  the  So- 
ciety. The  Brahmevs^  who  adore  b  ;..utifui  objeds,  have  confecrated  the 
lovely  A/oca :  th;y  plant  it  near  the  temples  of  Sii.,.-,  and  frequently  mention 
a  grove  of  it>  in  which  Ravan  confined  the  unfortunate  Sita.  The  eighth 
day  from  the  new  moon  of  Cbaitra  inclufivc,  is  called  Afccafhtanu. 

Crijhna:  Properly  black  or  dark  blue,  an  epithet  of  the  Hi^idu  God,  whofe  youth- 
ful 
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ful  exploits  refemble  thofe  oi  Apollo  Nomius:  he  was  particularly  worflnpped 
bv  the  Surafe?ia,  or  people  of  Matthiira  :  and  Arrian  fays,  that  the  Surafeni 
adored  Hercules  ;  but  the  deity  whom  he  means,  was  Hercules  Mufogetes,  or 
Gopinat' ha^  who  was  the  patron  of  fcience,  according  to  Mr.  Bryant,  or  the 
'  God  of  Eloquence,  with  the  Mufes  in  his  train.'  See  Anal.  Anc.  Mytbol. 
vol.  2.  p.  74.      The  Gopyah  were  the  patroneffes  of  mufick  and  poetry. 

Bhuchampac  :  So  the  Hindus  call  a  beautiful  plant  defcribed  by  Rheede,  and  ad- 
mitted by  Linnaus,  under  the  names  of  Kcevtpferia  rotu7ida.  The  Indian 
appellation  is  very  improper,  as  the  flower  has  no  refemblance  to  the  Chiun- 
pac,  except  in  the  richnefs  of  its  odour.  Bhu  mesins  ground,  from  which  the 
bloflbms  rife  with  a  fhort  fcape,  and  fcarce  live  a  whole  day. 

Cefari:  A  lion  in  Sanfcrit,  fo  named  from  his  mane:  Cefa  and  Cefara  fignify  hair. 
Etvmologifts  will  decide  whether  Cfefaries  and  Ccejhr  had  an  affinity  with 
thofe  hidian  words. 

Ahilya  :  The  celebrated  conibrt  of  an  old  Indian  fage,  named  Gotama :  hence  it  is 
the  name  of  a  rich  Mahratta  lady,  who  employs  her  wealth  in  works  of  de- 
votion at  Benares  and  Gaya,  as  well  as  in  her  own  country. 

'Borax:  A  corruption  of  the  Arabick  word  burak,  or  brilliant.  It  is  found  in  its 
native  ftate,  both  in  Tibet,  according  to  Giorgi,  and  in  Nepal,  according  to 
Father  Giufeppe. 

Cufia:  Pronounced  more  correftly  Cufa,  with  a  palatial  s ;  a  grafs  held  facred  by 
the  Brahtnens,  from  time  immemorial.  It  is  the  Poa  Cynofuroidcs  of  Dr. 
Koenig. 

Beli:  The  Belus,  probably  of  the  Greeks-,  for  though  <^^/ fignifies  lord,  in  moft 
eaftern  dialedls,  yet  in  Chaldaic,  according  to  Selden,  it  was  written  Bel, 
exadly  as  the  name  of  the  Hindu  monarch  is  vulgarly  pronounced. 

Chorapiijlipi :  Or  Thicf-fowered ;  the  corymbed  Scirpus  with  awled  fplkes,  fo 
troublefome  in  our  Indian  walks. 

Campilla:  Commonly  called  Camala-giiri,  a  plant  ufed  by  dyers,  of  a  new  genus; 
defcribed  by  Dr.  Roxburgh. 

Bahmen:  An  old  Perfian  month  and  the  genius  prefiding  over  it:  the  name  alfo 
of  a  celebrated  king  and  hero. 

Bdva:  The  Cratceva  Marmelos,  but  certainly  mifplaced  in  Linnc?us ;  its  fruit  has 
lately  been  found  very  beneficial  in  diarrhoeas. 

Ahremen  : 
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Ahremen  :  So  Hafiz  writes  the  vowels  in  this  name  of  the  evil  genius  ;  but,  in  ibme 
Arabian  books,  it  is  written  Ahermen. 

Arabia:  In  this  celebrated  peninfula,  the  richeft  and  moft  beautiful  of  languages 
was  brought  to  perfedlion  :  the  Arabick  diftionary  by  Golius  is  the  moft  ele- 
gant, the  moft  convenient,  and,  in  one  word,  the  beji  that  was  ever  compiled 
in  any  language. 

Agurti :  The  true  name  of  the  fragrant  aloe-wood  :  the  tree  grows  in  Silhety  but 
has  not  bloffomed  in  gardens  near  Calcutta. 
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